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The Steel Cartel 


The official announcement of the result of the 
conference of the British Tron and Steel Federa- 
tion and the International Steel Cartel was made 
early in the month and caused ar eat satisfaction 
in the industry. A five years’ agreement has 
been made subject to a termination after three 
years on six months’ notice being given. Under 
it all imports of iron and steel into the British 
market from Cartel countries cannot exceed 
670,000 tons during the first twelve months. 
In each subsequent year the figure is fixed at 
525,000 tons per annum while the agreement 
lasts. Furthermore, Britain is to have that pro- 
portion of total export trade in neutral markets 
which it enjoved in 1934. Subsidiary agreements 
concerning the various sections of the industry 
are now being negotiated. The products con- 
cerned are all iron and steel products coming 
within the purview of the’ Federation, so that 
we. presume that grey and malleable castings 
are excluded from the figure, while steel castings 
are included in it. 

There is no doubt whatever that the main 
factor in compelling the Cartel countries to com- 
plete the agreement is the tariff on imported 
iron and steel. Seldom has the virtue of a tarifi 
heen more completely demonstrated, tor, accord- 
ing to the Earl 6f Dudley, President of the 
Federation, the immediate effect will be the 
absorption of many thousands of steel operatives 
into employment, to say nothing of its effect on 
ancillary industries of which two of the most 
important are ironfounding and_ non-ferrous 
founding, for any demand for heavy plant and 
steel begins to react quickly on these sections. 
The change from 1931, when the output and 
employment compared with 1929 were little 


more than one-half, to 1935, the output of which 
begins to approach 1929, 


is indeed remarkable 


and one on which the industry can congratulate 
itself. The Cartel has shown by action that the 
British Government was determined to back up 
its steel industry, and so Britain is now a co- 
operator in the Cartel and no longer the one 
country out. 

Combined with these points the recent decisions 
to strengthen the Air Force and the prospect 
ot large public undertakings, such as the electri- 
fication of certain London suburban lines, are 
likely to maintain employment and activity at 
a high level. At mid-April the number of insured 
persons in employment was the highest recorded 
for fourteen years. Altogether, the prospect is 
promising, and as a country we can offer to a 
distressed Europe the example of what can be 
done by forgetting politics and concentrating on 
restoring the economic machine, 


Surface Skin Metallurgy 


Betore Huntsman discovered the crucible 
process of steel-making in 1740, a large industry 
had been established in cutlery and edge tools 
by the cementation method. 
shear steel is still manufactured, and is, inci- 
dently, one of those awkward sidelines which 
make the definition of steel just a little more 
difficult because it has never been a liquid. The 
interesting factor about shear steel-making is 
that it is just the converse of the white-heart 
malleablising process, and both represent a phase 
of metallurgy insufficiently studied by British 
research workers. The great potentiality shown 
by this phase of metallurgy is that expensive 
metals can be used where they are most needed, 
that is on the skin to prevent corrosion, erosion, 
or wear. For the ‘ guts”? of engineering 
structures existing materials are in general 
amply sufficient. How great the commercial im- 
portance of surface treatment of ordinary steel 
can be is shown by the tinplate and galvanised 
sheet industry, and although these are effected 
by treating with more expensive liquid metals, 
they are, metallurgically speaking, much the 
same as cementing, as at normal temperatures 
of reaction the tin and zine become liquid. 

The French have devoted more energy to this 
phase of metallurgy than any other nation, and 
one result has been the commercial exploitation 
of the Follsain process in this country. This 
is based on an alumino-thermic reaction, which 
by carrying chromic oxide in the mixture com- 
municates an aluminium and chromium finish 
to the surface treated. The French have also 
experimented with the cementing of ferrous 
alloys by such expensive alloys as zirconium, 
and at the annual general meeting of the French 
Foundrymen’s Association there is to be a Paper 
on the surface cementation of both cast iron and 
steel by beryllium. 

We are well aware that prolonged heat-treat- 
ment processes are somewhat expensive, but by 
using a little inventive genius, such as has been 
shown in the case of the Shorter and Follsain 
systems, the cementation process can be 
accelerated. The metal-spray process on white- 
hot material also offers potentialities for the 
development of cementing with expensive 
materials rapidly, providing excess scaling can 
be obviated. In general surface metallurgy 
offers a fascinating field for those possessing an 
inventive turn of mind. 
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Correspondence 
[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 


A New Society 
To the Editor of Toe Founpry TrapE JOURNAL. 


Srr,—-In the editorial article entitled ‘‘ A New 
Society ’’ contained in your issue of May 30, 
you have performed a valuable service in draw- 
ing attention to a matter which, in my opinion, 
is of very great importance not only to those 
who are primarily concerned with foundry 
matters, but also to producers and users of engin- 
eering materials in general. 1 would greatly 
appreciate the courtesy of your columns to offer 
a few remarks and suggestions on the subject of 
your article. 

It is an undoubted fact that, in spite of the 
large number of existing technical societies and 
institutions in this country, practically all of 
whom are interested in engineering materials, 
no single body is able, in justice to the other 
eemands on its activities, to devote adequate 
attention to the study of engineering materials 
in general. The effect of this position is felt in 
many ways. The industrialist, for example, 
wishing to avail himself of the results of recent 
research, does not know where to look for the 
published records; as you point out, these are 
distributed in an apparently haphazard way 
among the proceedings of the various societies or 
in the columns of a great number and variety 
of technical journals. Again, the technical 
societies and institutions are offered an increas- 
ingly large number of technical Papers for read- 
ing and discussion, whereas their capacity is 
limited; their obvious and proper course of 
selecting only such as appeal to the majority of 
their members gives rise to an increasing diffi- 
culty in obtaining an adequate discussion of an 
important Paper on engineering materials. 
Hence many Papers are never published, while 
other Papers are published without discussion. 
The latter course suffers from a serious disad- 
vantage; a keen critical discussion, in which 
experiences are freely related, often is as valu- 
able as the Paper which evokes that discussion, 
and this fact raises another serious aspect. The 
general subject of engineering materials is one 
to which contributions are made alike by the 
physicist, metallurgist, engineer and_ indus- 
trialist, yet there exists no recognised common 
meeting place for these groups in relation to 
this particular field. Lastly, there is the inter- 
national aspect which, although it may be con- 
sidered to be of relatively minor importance, 
does deserve some consideration. When inter- 
national issues or conferences arise on matters 
related directly or indirectly to engineering 
materials, this country is often placed at a 
serious disadvantage, with respect to foreign 
countries, owing to the absence of an authori- 
tative national body concerned specifically with 
the study of materials. 

In your editorial you suggest that the remedy 
for the present defect in the structure of British 
technical societies lies in the formation of a new 
society specifically devoted to the study and test- 
ing of engineering materials, the membership of 
which would be made up of “ technicians drawn 
from the phases of technical endeavour.” | 
agree that many advantages might result, but 
would also suggest that certain disadvantages 
would be entailed. Technicians are already em- 
barrassed by the heavy demands made upon their 
purse by subscriptions to various societies; also, 
the formation of a new society is always 
regarded with some distrust by existing insti- 
tutions, On the other hand, the useful results 


that can be obtained by the joint action of a 
number of societies are well known and have 
recently been fully demonstrated by the success 
of the Welding Symposium. 


It may be possible 
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to achieve the solution of the problems you have 
referred to by setting in being some form of 
organisation which would receive the support 


and backing of a certain number of existing 
societies, Such co-operation would remove the 


disadvantages which, I fear, attach to the for- 
mation of an entirely new and independent insti- 
tution. JI am prevented from pursuing further 
this theme at the present time, for this aspect 
is now receiving the serious consideration of a 
number of the major technical institutions of 
this country and is, therefore, sub judice. 

I conclude, Sir, by expressing my personal 
appreciation of the valuable service you have 
performed in opening this subject in your 
columns; I am sure that many others who, like 
myself, are seriously concerned with the present 
position, will share my thanks.--Yours, etc., 

H. Goveu. 

46, Clarence Road, 

Teddington, 
Middlesex. 


Vitreous Enamellers in 
Scotland 


SUCCESSFUL PROPAGANDA MEETING 


Most of the principal officers of The Institute 
of Vitreous Enamellers spent their Whitsuntide 
recess at the conference in Glasgow, where that 
festival is not generally celebrated. The 
arrangements for the conference were made and 
carried out by Mr. J. G. Roberts, of Messrs. 
Shanks & Company, Tubal Works, Barrhead. 
He received much encouragement from Mr. D. 
Sharpe, of Walter MacFarlane & Company, of 
Possilpark. 

On the Saturday afternoon there was an 
informal reception at the Central Hotel, followed 
by a technical session at the Royal Philosophical 
Society of Glasgow, over which Mr. W. H. 
Whittle presided. Two Papers on various aspects 
of silicosis were given by Dr. E. L. Middleton, 
H.M. Medical Inspector of Factories, and Dr. 
W. R. Jones, of the Geological Department of 
the Royal School of Mines, South Kensington. 
[t was attended by many of the most prominent 
public health officials in Scotland. At 8 o’clock, 
an informal dinner was held in the Arran Room 
of the Central Hotel. Short speeches were made 
by Mr. W. Todd and Mr. V. C. Faulkner (Vice- 
Presidents), Mr. W. S. Grainger (honorary trea- 
surer), Mr. D. Sharpe, Mr. J. G. Roberts and 
Mr. H. Winterton, who during his reply for the 
guests, invited those from over the border to 
revisit Glasgow next year, when in the normal 
course of affairs he would have the pleasure of 
welcoming them as President of the Institute of 
British Foundrymen. On the Sunday, most of 
the visitors who had driven themselves and their 
families down from England, garaged their cars 
and took their places in a motor coach to visit 
Oban. Unlike England, the weather in Scotland 
on Whit-Sunday was perfect, and an excep- 
tionally enjoyable time was spent. 


A Civic Reception 

On Whit-Monday morning, the visitors were 
received by Sir Alexander B. Swan at the City 
Chambers. The Lord Provost’s charming per- 
sonality quickly made everybody feel that their 
presence in Glasgow was really appreciated. 
After an informal luncheon, the members were 
taken by motor coach to the works of Messrs. 
Shanks & Company, Limited, Barrhead. The 
tour of the works started with the ironfoundry, 
where the principal article made is that of bath 
tubs. Next the vitreous enamelling shops, where 
the dry process is exclusively used, were in- 
spected, and the high quality of the finish 

(Concluded on page 422.) 
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Random Shots 


** Marksman,’’ having been inveigled into 
gardening pursuits, has as it were, completed 
a rake’s progress towards complete disillusion- 
ment, for having heard that the tilling of the 
soil was an ancient and altogether healthgiving 
pastime he is now forced to the conclusion that 
the authors of the pincers, rack and thumbscrew 
were merely dallying with the gentle art of 
torture. In short, they never thought of turn- 
ing their victims loose in a suburban back 
garden. Surely the rasp of red hot pincers 
was but a zephyr touch compared with the 
agony inflicted by the rending torment of a well 
grown battalion of rambler roses, which, seiz- 
ing their victim for and aft in a vice-like grip, 
strip his bones of flesh in five terrible minutes. 
Prunes may be a life-giving product of mother 
earth, but pruning is self destruction of a 
horrible kind. 

* * * 

Then the rack. No, not the one unsuitable 
for heavy and bulky passengers as per the rail- 
way companies’ notices, but that terrifying 
instrument of cords and rollers given away with 
a pound of tea in the Middle Ages. ‘* Marks- 
man’ very definitely feels that middle age is 
perhaps the secret of the whole trouble, and 
would like to see a bill pushed through Parlia- 
ment to prohibit gardening during those difficult 
years before grey hairs absolve the honest citizen 
from being expected to bow his back in garden 
pursuits. Were ‘‘ Marksman ’’ appointed to 
the office of torturer-in-chief, pruning scissors 
would be substituted for the thumbscrew, and 
if prisoners did not let out a series of blood- 
curdling screams, it would be strange indeed. 
Get busy on an ancient privet hedge with 
secateurs, and the subconscious mind throws up 
thoughts of the Gunpowder Plot and the Tower 
ot London. 

Gardening is bracing, so they say, but in 
‘“ Marksman’s *’ experience it is not the worker 
who wants bracing but his trousers! Actually 
no self respecting pair of braces will submit to 
the strain imposed by this barbarous pursuit 
dignified by the name of horticulture and that 
is why belted earls are so often landed pro- 
prietors. Doubtless in the past they have found 
it perfectly safe to stoop to conquer, and having 
got down to the root of things the rest was easy. 

* * * 


Marksman seems to remember a_ part- 
song which says something about, ‘‘ three men 
went to mow, went to mow a meadow.’’ Whether 
any of them ever came back alive is not re- 
counted, but the odds were definitely against 
it, for mowing is highly dangerous and insurance 
men will tell you what bad lives they are. Yes, 
many a dashing blade has met his moleheap on 
the green fields of England and lost his head— 
and his temper. Set too fine, a lawn mower 
chews up the turf, and set too high it toddles 
along cutting nothing at all, except perhaps a 
few capers as it strikes the rockery with a 
nerve shattering crash. 

* * * 

Your downright honest-to-goodness citizen is 
acclaimed for his plain speaking. His hearty 
voice rings out in that classic phrase, ‘‘ I believe 
in calling a spade a spade.’’ Had this lad done 
what ‘‘ Marksman” did in the gloom of the 
toolshed he would have called the spade some- 
thing very different. A strong man in his 
agony can be very fluent! 

MARKSMAN. 


THE GENERAL Tron Fitters’ AssoctatTion oF Scor- 
LAND state in their monthly return, issued on 
June 8, that unemployment figures in Falkirk and 
district have reached their lowest point for over 
five years. Trade is at present reported exception- 
ally good. and many workers of lengthy unemploy- 
ment periods are being absorbed. 
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Pipette Method in the 


Fineness Test of Moulding Sand’ 
By CLARENCE E. JACKSON and C. M. SAEGAR, Jr. 


Introduction 

The determination of fineness is one of the 
most important tests made on uw moulding sand. 
The permeability, strength, refractoriness and 
moisture required for tempering the sand, as 
well as the surface finish obtained on castings 
made in the sand, to a large degree depend upon 
the size distribution of the constituent particles. 
In the present method for classification adopted 
as a standard by the American Foundrymen’s 
Association’ the particles of a moulding sand are 
classed in two groups by means of a sedimenta- 


tion method, the larger particles being termed 
‘grain material,’ and the smaller particles 


clay substance.’’ A sample of moulding sand is 
dispersed in distilled water and allowed to settle. 
substance is 


Clay the portion which settles at 
a rate less than 1 in. per min. The faster 
settling material constitutes the grain and _ is 
further classified by a series of sieves, the finest 


being a No. 270 sieve. The portion of the grain 
which passes through a No. 270 sieve and. still! 
settles at a rate faster than 1 in. per min. in 
distilled water is called ‘‘ pan’ material ’ 
silt.” 

In view of 
particle sizes, 


or 


recent developments in the 

for measurement of sub-sieve 
it was felt that improvement in 
the method for sizing the particles of moulding 
sands was desirable. After a preliminary study 
of the available methods, the pipette method was 
selected as being the most suitable for this par- 
ticular use. 

The Pipette Method 

The pipette method was developed indepen- 
dently by Robinson in Wales*, Krauss in Ger- 
many’, and Jennings, Thomas and Gardner”? in 
the United States. It is used in soil analysis by 
the Bureau of Chemistry and Soils of the U.S. 
Department of Agriculture, and is readily adapt- 
to the analysis of moulding sands. An 
advantage of this method is that determinations 
of many size classes can be easily performed on 
one sample. 


a ble 


The pipette method of determining size classes 
depends on the relation of the size of a particle 
to its velocity when allowed to settle freely in a 
suitable medium. The relation between size and 
rate of fall of solid spherical particles in any 
liquid is given by the following form of Stokes’ 
equation® :— 

18 Hu 


t= 


G3 

j 
Where 
t = time of settling in seconds. 

H = depth of settling in centimetres. 

u = viscosity of dispersing medium in poises. 

P, = density of particles in g. per cub. m. 

P, = density of dispersing medium in g. per cub. em. 
q = acceleration of gravity, 980 cm. per sec. per sec. 
d = diameter of particles in microns (lp = 0.001 

mm.). 


* Extracted from Research Paper, No. RP 757, 
National Bureau of Standards 
‘Testing and Grading Foundry Sands, Standards and Tenta- 
tive Standards. Fineness Test,"’ p. 86. American Foundrymen’s 
Association, Chicago. 
2 A. G. Schurecht, ‘‘ Elutriation Tests on 
J. Ceram. Soc.,”’ 3, 355 (1920). 
3 H. G. Schurecht, Sedimentation as a Means of Classifying 
Fp xtremely Fine Particles,” ** J. Am. Ceram. Soc.,”’ 4, 812 (1921). 
A. Wagner, ‘‘ A Rapid Method for the Determination of the 


of the American 


American Kaolins,” 


Specific Surface of Portland Cement,’ ** Proc. Am. Soc. Testing 
Mats.,” Part II, 553 (1933). 
R. C. Thoreen, ‘* Comments on the Hydrometer Method of 


Me echanic al Analysis * Public Roads,” 14, 03 (1933). 

L. B. Olmstead, L. T. Alexander and H. E. Middleton. ‘‘A 
Pipett e Method of Mec oe al Analysis of Soils Based on Improved 
Dispersion Procedure,” ** Department of Agriculture, Wash- 
in gton, Bul. 170° (1930). 

7 W. A. Krumbein, ** History of the Principles and Methods 
of Mec voce al Analysis,” Sedimentary Petrology,” 2, 8% 
(1932). 

3 “J. Agr. Sci.,”” 12, 306 (1922). 
‘ Intern. Mitt. z. Bodenkunde,” 
Sei.,”’ 14, 485 (1922). 

Cambridge Phil. Soc, Trans.,” 


13, 147 (1923). 


9, (1851 


56). 


This equation, although subject to certain limi- 
tations’, has been used in the grading by sedi- 
mentation methods of moulding sand or other 
particles of irregular shape. This application 
involves the assumption that the effective 
diameter of an irregular particle is the same as 
the diameter of a solid spherical particle which 
settles at the same rate. A classification of 
irregular particles, according to Stokes’ equa- 
tion is therefore on the of effective 
diameter rather than actual dimensions. 

It the solid particles suspended in a_ liquid 
are allowed to settle freely, then, in accordance 
with Stokes’ equation, after a selected time 
interval, t, all the particles larger than dia- 
meter, d, will have tallen below a level desig- 
nated as M (Fig. A layer at M will be tree 
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from large particles, whose velocity of fall ex- 
ceeds H/f, but will contain all particles having 
less velocity in the same concentration as in the 
original suspension.’** By means of a_ pipette 
whose tip is immersed to level M, a sample of 
the suspension may be obtained which will con- 
tain only particles smaller than diameter d. A 
choice of time and level to effect a separation at 
any desired diameter, can be made from stokes’ 
equation. 

It is thus possible to separate the suspended 
material into two grades, coarse and fine, by 
means of a single pipette sample or to separate 
further and classify the material by means of 
additional pipette samples taken at selected in- 
tervals of time. In this investigation an effec- 
tive diameter of 20 was adopted as the dividing 
size hetween coarse material (grain) and fine 


2 B. Keen, * The Phy sical Properties of the Soil, chapter II, 
Mechanical Analysis,” p. 37. Longmans Green & Co. (1931). 


13 Foran analysis of the fall of particles from a suspension see 
“Particle Size Determination by Means of Pipette 
730 (1927). 


M. Kohn, 


Analysis,” “ Tonindustrie Zeitung,’ 531, 
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material (clay substance) of moulding sand. 
This distinction between grain material and clay 
substance is in agreement with the American 
Foundrymen’s Association procedure."* 

A nomograph, based on Stokes’ equation, 
shown in Fig. 1, furnishes a convenient means 
for determining the interrelation of temperature, 
particle diameter of moulding sand, and time ot 
settling to an arbitrary selected depth of 5 in. 
in distilled water. Data on viscosity of distilled 
water were taken from the work of Jackson and 
thi wohl the density of moulding sand (2.65) 

‘as taken from the work of Searle'* on siliceous 
ct A straight line across the three 
branches of the nomograph indicates the inter- 
relation of temperature, particle diameter, and 
time of settling; for example, the broken line in 
Fig. 1 shows that after 5 minutes’ settling at 
27 deg. C. the suspension 5 in. below the surface 
will be free from all particles larger than 20« in 
effective diameter. 


Details of Procedure 

A suspension of the moulding sand for the 
pipette method is prepared as follows :—A 50-g. 
sample is placed in a glass jar (1-quart capacity) 
with a screw top, covered with 475 ml. of dis- 
tilled water, and 25 ml. of a 1 per cent. aqueous 
solution of sodium hydroxide is added to de- 
flocculate the clay. The sand is dispersed for a 
period of 5 min. in the 500 ml. of solution by 
means of a small electrically-operated stirrer. 
Baffles, consisting of three pieces of brass rod 
(%-in. dia.) projecting perpendicularly from a 
brass ring held in place at the top of the jar 
by the jar cap, hasten the process of emai 
Snugly-fitting rubber tubing on the baffle rods 
prevents excessive break-up of the grain 
material. The dispersed suspension, together 
with the rinsings of the jar, are transferred to 
a graduated cylinder of 1-litre capacity and dis- 
tilled water is added to bring the volume up 
to 1 litre. After closing the open end of the 
cylinder, it is inverted and agitated for a period 
of 1 min. to ensure uniform mixing of the 
original dispersion and the added water. The 
graduated cylinder is then set upright; a stop 
watch is started, signifying the beginning of 
actual settling. The temperature of the suspen- 
sion, observed by means of a thermometer, de- 
termines from the nomograph (Fig. 2) the time 
of settling of the suspension. 

About 10 sec. before the indicated time 
elapsed a 25-ml. pipette, the volume of which 
has been accurately determined, is inserted into 
the suspension until the tip is 5 in. below the 
surface. When the time limit is reached, the 
pipette is filled rapidly (in less than 30 sec.). 
The contents are transferred to a weighed porce- 
lain evaporating dish; the pipette is rinsed with 
distilled water and the rinsings added to the 
sample in the evaporating dish. After evaporat- 
ing to dryness at a temperature of 105 to 110 
deg. C., preferably in an oven, the dish is 
allowed to cool in a desiccator and is then re- 
weighed.'’ A balance accurate to 1 mg. should 
be used. The prpette is thoroughly cleaned and 
dried after each sampling by rinsing with alcohol 
and ether. Sampling may be repeated at pro- 
gressive intervals to obtain additional size 
separations. Duplicate determinations may be 
obtained after reagitation of the remaining sus- 


has 


pension. For routine work, duplicate pipette 
samples are taken representing a separation at 
20u. 


The weight of the dried sample in the evapor- 


ating dish must be corrected for the small 
amount of sodium hydroxide which is present. 
Twenty-five ml. of a 1 per cent. solution of 


x ‘Testing and Gri iding Foundry Sands, Standards and Tenta- 
Standards. Fineness Test,” p. 86. American Foundrymen’s 
Association, Chicago. 

15 Bul. BS 14, 59 (1918) S208. 

16 ‘Chemistry and Physics of Clays,"’ p. 218. 
Limited, London (1924). 

17 For foundry control work and routine testing for clay substance 
a complete determination may be made in approximately 30 
min. by carefully evaporating the pipette portion in a weighed 
250 mi. heat-resisting glass beaker over a low gas flame, cooling 
and reweighing. This weight affords a basis for the clay substance 
calculation. 


Ernest Benn, 
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sodium hydroxide, equivalent to 0.25 g. of sodium 
hydroxide, was present in the 500 ml. of solu- 
tion which was diluted to 1,000 ml. Each 25-ml. 
sample of the diluted solution, therefore, 
contains 0.025 x 0.25 = 0.006 g. of sodium 
hydroxide. This weight must be subtracted from 
the weight of the dried material which was 
obtained from a pipette sample of the suspension. 

To obtain the size distribution of the grain 
material of the sample, the remaining suspen- 
sion is emptied on a wet No. 270 sieve and 
washed by a gentle stream of water which carries 
most of the fine particles through the sieve. 
The sieve containing the coarser grain is dried 
for 3 hr. in an oven at a temperature of 105 to 
110 deg. C. After cooling, the dried grain 
material is weighed and is classified by means of 
sieves according to the regular American 
Foundrymen’s Association practice.’ This in- 


dicates the size distribution of the coarser 
material, from the particles of largest diameter 


down to the smallest particles retained on a 
No. 270 sieve. Since the No. 270 sieve has a 
nominal opening of 0.053 mm., particles having 
a diameter of approximately or will 
pass through this sieve."* Analysis of the pipette 
sample, as already described, determines the 
amount of clay substance finer than 20u. The 
material between Wu and 20yu in size, called 

‘pan material or ‘silt,’ is determined as 
the difference between the original weight of the 
sample and the combined weights of the material 
greater than 50y and less than 20y. 


Results Obtained by the Pipette Method 


The following data and computations illustrate 
the information obtained from a fineness analy- 
sis of a 50-g. sample of fine brass moulding 
sand. 


Determination of Clay Substance (Material less than 
in dia.)\— 

Temperature 

Time of settling .. 

Volume of pipette 

Dry weight of clay substane € and sodium 
hydroxide in pipette portion .. 0.150 g. 

Weight of sodium hydroxide in pipette 
portion .. 

Net weight of clay substance in n pipette 
sample .. 

Total weight of clay substance in 1,000 ml. 
of original suspension (0.144 ~ 1,000 

Weight per cent. of clay substance in 
terms of weight of original sample 
(5.73 100/50) 


27 deg. C. 
5 min. 
25.11 ml. 


0.006 g. 


¢ 


11.46 per 
cent. 


Determination of Grain Material (Material Retained 
on No. 270 sieve). 
Total weight of dry grain retained on No. 270 sieve. 
26.72 g. (53.4 per cent.). 


This weight of dry grain is further classified 
by use of a series of sieves as shown in the sum- 
mary of results. 


Determination of Pan Material or Silt (Material passi ing. 
a No. 270 sieve and larger than 20u). 
Grams. 
Weight of original sample. . 
Combined weight of clay substance ‘e (5.73 g.) and 
weight of grain coarser than No. 270 sieve 
(26.72 g.) 
Weight of silt, by difference 


Such a summary constitutes the conventional 
report of the fineness of a moulding sand. 

When further information is desired as to the 
size distribution of the fine portion of a sand, 
relative data suitable for comparison can be 
obtained by use of the pipette method. For 
example, the material finer than that retained 
on a No. 270 sieve in the above sina of fine 


* Testing and Grading Foundry Sands, Standards and Tenta- 
Fineness Test,”’ p. 86. American Foundryman’s 
Association, Chicago. 

19 In ordinary mechanical analyses of sand no attention is paid 
to absolute sizes of grains, but the nominal sizes of the screen 
openings are taken as the sizes of separation. For further dis- 
cussion the reader is referred to Techn. Pap. BS 48, 50 (1915) T 4x. 
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Summary of the Results Obtained for a Sample of Fine 
Brass Moulding Sand. 


Retained on sieve No.— Per cent. 


Pan material or silt 


Clay substance 


brass moulding sand showed the following size 
distribution : 


Per cent. 


Material passing a No. 270 sieve... 46.6 
Material with an effective diameter less ion 


In order to establish the reproducibility of 
results obtained by the pipette method, five suc- 
cessive pipette samples for a 20u. separation 
were taken under similar conditions from a sus- 
pension of a sample of moulding sand. The 
weights of the dry material less than 20y in 


dia., obtained from these five portions, were 
0.207, 0.209, 0.209, 0.207 and 0.206 g., which 


correspond to 16.5, 16.6, 16.6, 16.5 and 16.4 per 
‘ent. by weight respectively. 


Summary 

The pipette method is a modified sedimentation 
method for classifying finely-divided material 
according to particle size. It is readily adapt- 
able to the determination of the fineness of 
moulding sand and has been satisfactorily used 
for this purpose at the National Bureau of Stan- 
lards. The equipment required is easily 
assembled, the operation is simple, the time re- 
quired for a determination is short, the informa- 
tion obtained is wider in scope, and the repro- 
lucibility of results is greater than is obtained 
by other methods now in use. 


Coke Research 


} 


The Sixth Annual Report of the Northern 
Research Committee contains the follow- 
foundry practice. 
The translation of the results of 
combustibility tests into practice 
to question because of the 
t coke and the lower 
n such tests. The 


Coke 
ng reterences to 
laboratory 
is always open 
relatively smaller size 
temperatures employed 
Committee has theretore 
‘commenced an investigation of the combustion 
it relatively large-sized (about 1 to 3 in. size) 
‘oke in an experimental furnace, in the presence 
f both iron and slag, at temperatures of the 
mrrder of 1,700 deg. C. Using the furnace as a 
small cupola, the melting efficiencies of cokes 
were compared under controlled conditions. The 
rder of the melting efficiencies of three Dur- 
ham cokes was shown to be similar to that in- 
dicated in practice. 

The effect of coke size upon the rate of com- 
bustion, the temperature of the molten metal, 
and the rate of melting was examined. The 
results indicated that. when employing the same 
blast, reduction in size of the coke emploved 
increased the rates of melting and of coke con- 
sumption, hut reduced the metal temperature 
and the ratio CO,/CO in the shaft gases. In- 
rreased rates of air supply produced propor- 
tionately increased rates of melting, but above 
a certain limit only slightly increased the metal 
temperature. The metal temperature appeared 
to he more sensitive to variation in size of coke 
than to variation in the rate of blast supplied. 
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Ihe investigation of the factors influencing tl« 
melting efficiencies of different cokes is now 
heing continued, and these semi-scale experi- 
ments are likely to vield results having an im- 
portant bearing upon coke efficiency in both 
cupola and blast furnace. 


Sulphur Pick-up in the Cupola 

In collaboration with the British Cast Iron 
Research Association, the Committee commenced 
a comparison of the melting efficiencies and the 
sulphur pick-up obtained with a series of 
foundry cokes from different coalfields. Thex 
tests are being made in a full-sized cupola, and, 
when completed, should yield conclusive evidence 
with regard to possible variations in the sulphur 
pick-up obtained with various cokes, and give 
indications of some of the causes of the superior 
cupola performance of particular cokes. Simi- 
lar and supplementary tests were also commenced 
in the small experimental cupola already dis- 
cussed. 

The Committee proposes to continue the 
above researches, and, subject to the provision 
of sufficient funds, the following investigations 
will be made. 


Coke Production 

A comprehensive survey of the properties of 
commercial cokes and of the parent coal mix- 
tures has been commenced, and will be continued 
with a view to the subsequent correlation of the 
data obtained. Further work will be undertaken 
to determine the effect of blending with breeze, 
«rushed to varying degrees of fineness and from 
different origins, upon the properties, particu- 
larly abradability, of the coke produced. 


Coke Utilisation 

The comparison of coke performance in large- 
scale cupolas and the correlation of the data 
obtained will be continued in collaboration with 
the British Cast Iron Research Association. It 
is proposed to continue the supplementary in- 
vestigation of combustion phenomena in the 
small experimental cupola. In conjunction wit) 
this work, it is intended to investigate the 
relation of sulphur pick-up of the iron to the 
sulphur content of the coke and the influence 
of the nature of the coke and the coke ash upon 
the pick-up. Further investigations in the small 
‘upola will involve the correlation of the be- 
iaviour of cokes in the experimental cupola with 
that in the full-scale cupola, and an examina- 
tion of the effect of blending with breeze upon 
the rates of combustion, the melting efficiency, 
and the metal temperatures attainable. 


lron and Steel Output in May 


The British Iron and Steel Federation reports 
that there were 97 furnaces in blast at the end 
of May. The production of pig-iron in May 
amounted to 558,900 tons, compared with 526,200 
tons in April. The month's production included 
113.800 tons of hematite, 317,200 tons of basic, 
105,400 tons of foundry, and 8,200 tons of forge 
pig-iron. The output of steel ingots and cast- 
ings amounted to 853,300 tons in May, compared 
with 808,700 tons in April. 


Darlington & Simpson Rolling Mills 

The Darlington & Simpson Rolling Mills, Limited, 
has been registered as a public company. The com 
pany has been formed to acquire not less than 90 
per cent. of the issued share capital of the Darling 
ton Rolling Mills Company, Limited, and of F. R. 
Simpson & Company. Limited. iron and steel re- 
rollers of Oldbury. Its nominal capital is £572,500 
in £1 shares, divided into 150,000 first preference. 
112,500 second preference, and 300,000 ordinary 
shares. The chairman is Sir Valentine G. Crittall, 
chairman of the Crittall Manufacturing Company 
and deputy chairman of the Darlington Rolling 
Mills Company. Mr. Arthur Dorman, vice-chairman 
of Messrs. Dorman, Long & Company, is also on 
the board of the new company 
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Deoxidation and 
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Degasification of 


Red Brass and Bronze: 


That efficient deoxidation and degasification 
are essential for the production of sound cast- 
ings of red brass and bronze is recognised by 
foundrymen everywhere. This Committee, there- 
fore, need make no excuse for again leading the 
discussion of this important subject. Anything 
that can reduce waste and improve quality is 
worthy of note, and if, as a result of the conver- 
sations following this Paper, further additions 
are made to our general or individual knowledge 
of the manufacture of sound metal, the Com- 
mittee will feel amply rewarded for the time 
they have devoted to this work. 

If the red brass and bronze did not react with 
the oxygen of the air to form oxides and did not 
dissolve certain of the gases under which they 
stand in the molten state, foundry troubles would 
he largely eliminated. Difficulties due to liquid 
and solid shrinkage and troubles due to volume 
changes at the freezing point, or within the freez- 
ing range, would be the most important factors 
to be overcome, but the facts that these metals 
do form oxides, and that with alacrity, and that 
they do absorb certain gases, and that with sur- 
prising speed, cannot be ignored so long as metals 
are melted in furnaces of the types now generally 
used. 


The Case of Copper 


When copper is melted in air, it dissolves 
oxygen. This oxygen combines with some of the 
copper to form cuprous oxide, so that to all 
intents and purposes the melt may be looked 
upon as a solution of cuprous oxide in copper. 
If such a melt were prepared in an impervious, 
non-reactive crucible (i.e., a crucible that wouid 
react neither with the melt nor with any gases 
absorbed in the melt), and if this crucible, 
together with the melt, were placed in’ an 
evacuated space so that :—(1) The gases absorbed 
in the melt could be removed and (2) the metal 
could then freeze out of contact with such gases 
as might be absorbed by it, a sound ingot would 
he obtained. The fact that the ingot contained 
cuprous oxide would not affect its soundness. In 
other words, oxygen alone cannot cause blowholes 
In copper. 

If, while the melt of oxidised copper was in the 
vacuum, any of the elements, aluminium, lead, 
tin, zinc, phosphorus or silicon, were 
introduced into the crucible, reaction would occur 
hetween the cuprous oxide and the element intro- 
duced, with the result that an oxide of the 
element would be formed. This oxide would in 
part dissolve in the copper and in part separate 
from the copper under the action of gravity, the 
particles of oxide obeying Stokes’ Law. If the 
melt were allowed to solidify in the crucible, the 
ingot would be found to have been freed from 
cuprous oxide (provided enough element had been 
added to the melt) and to be covered with a 
laver of the oxide of the added element, or to 
have disseminated thoughout its mass particles of 
the oxide of the added element distributed in 
accordance with Stokes’ Law. The picture would 
be somewhat different if the oxide of the element 
were soluble in copper in the liquid state and 
insoluble in the solid metal. In no case, however, 
would the ingots be unsound. 

If, while the melt of oxidised copper was in 
the vacuum, a carbon rod were used to stir the 
melt, the carbon would react with the cuprous 
oxide to reduce it to metal in accordance with 
the equation 


boron, 


Cu,0O + CO. 

lf all the cuprous oxide were removed from the 
tnelt as a result of stirring, and if the metal were 
then allowed to freeze slowly enough, all the 


* Extracted from a Report prepared by a Committee of the 
American Foundrymen’s Association, Non-ferrous Division. 


carbon monoxide would be rejected by the metal, 
and the resulting ingot of oxide-free copper 
would contain no blowholes. If, however, before 
the melt were allowed to freeze, only part of 
the cuprous oxide had been removed as a result 
of stirring (the carbon rod being removed), re- 
action would occur between the carbon monoxide 
and the unreduced cuprous oxide (CO + Cu,0 = 
2 Cu + CO,) so long as any liquid remained in 
the solidifying ingot, ,with the result that 
numerous blowholes, tending to congregate in the 
neighbourhood of those parts of the copper 
crystals last to solidify, would characterise the 
solid metal. 

If, in place of a carbon rod, a stick of sulphur 
were used to stir the melt, the sulphur would 
react with the copper to form copper sulphide 
(Cu,S) which in turn would react with the 
cuprous oxide to reduce it to metal in accordance 
with the equation 

Cu,0 + Cu,S8 = 6 Cu + SO,. 
It all the cuprous oxide were reduced to metal 
as a result of the treatment with sulphur, and 
the metal were then allowed to freeze, no matter 
at what rate, a porous ingot would be obtained 
hecause sulphur dioxide is soluble in liquid 
copper, but distinctly less soluble in the solid 
metal. And, whether all or part of the cuprous 
oxide were reduced, a porous ingot would be 
obtained on freezing, since sulphur dioxide would 
be formed and dissolved in the melt and would be 
rejected by the metal as it solidified. 

Such reactions as the above, namely, 

Cu,0 + C=2Cu + CO. 
2Cu,0 + Cu,S = 6 Cu + SO, 
can occur, of course, only if cuprous oxide is pre- 
sent in the copper. If, prior to stirring the melt 
in vacuum with the carbon rod or the sulphur 
stick, one or other of the metallic or non-metallic 
elements (Al, Pb, Sn, Zn, B, P, Si) referred to 
above had heen added to the melt, and if the 
oxide formed as a result of its reaction with the 
cuprous oxide in the melt had been removed, the 
ingot resulting from the solidification of the melt 
would have been sound, since neither carbon mon- 
oxide nor sulphur dioxide would have been pro- 
duced. However, had the new oxide (AI,O,, 
PbO,, etc.) not been removed, and had it been 
able to react* with either the carbon or the 
sulphur with the formation of one or other of 
the gases named, unsound ingots would have been 
obtained. 
Gas Treatment 

If, while the solution of cuprous oxide in copper 
was molten, hydrogen had been allowed to enter 
the evacuated space, the solution would have 
absorbed hydrogen, which, during solidification 
f the metal, would have reacted with the 
cuprous oxide in accordance with the equation : 

Cu,0 + H,=2 Cu + H,O. 
A porous ingot would have been obtained, in 
which the blowholes would have formed in the 
vicinity of those parts of the copper crystals 
last to solidify, i.¢., in those parts where the 
cuprous oxide had become concentrated during 
freezing. 

If, prior to allowing hydrogen to enter the 
evacuated space, one or other of the elements, 
aluminium, lead, etc., had been allowed to re- 
act with the cuprous oxide in the melt, and if 
the new oxide (Al,O,, PbO,, etc.) had been re- 
moved, the ingot resulting from the solidification 
of the melt would have been sound, provided 
its rate of cooling had not been too rapid. Had 
this rate been fast, a very characteristic porosity 
(‘‘ hydrogen unsoundness ’’) would have resulted 


* It seems unlikely that alumina (Al20z3) or silica (Si02) would 
react in this way. 
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—a porosity due entirely to the fact that hydro- 
gen is more soluble in liquid than in solid copper. 
If the new oxide had not been removed from the 
melt, the ingot resulting from its solidification 
would have been porous or non-porous, accord- 
ing as the new oxide could or could mot react 
with the hydrogen to form steam. 


Tin Addition to Copper 
When tin is added to copper containing 
cuprous oxide, the following reaction occurs :— 
2Cu,0 + Sn=SnO, + 4 Cu. 
Daniels has suggested’ that this reaction is a 
balanced reaction, and should, therefore, be 
written as follows: 
2 Cu,0 + Sn = SnO0, + 4 Cu. 
Hence, according to his theory (which involves 
the assumption that tin oxide is practically in- 
soluble in molten bronze), both tin oxide (SnO,) 
and copper oxide (Cu,O) will be present in 
straight bronze, their active masses in the liquid 
metal being constant. Hydrogen present in a 
furnace atmosphere would, therefore, be 
absorbed by molten bronze, and would, as the 
melt solidified and it was thrown out of solu- 
tion, react with the precipitating cuprous oxide 
to form steam in accordance with the equation : 
Cu,O0 H, H,O + 2 Cu. 

According to Daniels, then: ‘It is possible 
that normally occurring unsoundness is due to 
the combined presence of hydrogen and oxygen 
in the molten bronze.’’ However, Daniels’ sug- 
gestion that an appreciable amount of cuprous 
oxide can be present in brass or bronze does not 
meet with much favour. One would judge that 
most metallurgists believe that, when tin is 
added to oxidised copper in sufficient amount, 
all but the least trace of cuprous oxide is re- 
duced to metal, tin oxide (SnO,) being formed, 
and that, when zinc is added to oxidised copper 
in sufficient amount, all but the least trace of 
cuprous oxide is reduced to metal, zine oxide 
(ZnO) being formed. In other words, the re- 
actions 


2Cu,0 + Sn=SnO0, + 4 Cu 

Cu,0 + Zn = ZnO 
to all intents and purposes, go to completion. 
The question whether tin oxide is soluble in 
bronze remains to be answered; there seems little 
doubt, however, that zinc oxide is soluble in 
molten brass and bronze, in view of the fact 
that the size of zinc oxide particles in castings 
varies according to the rate of freezing of the 
alloy in which they are formed—the greater the 
rate of freezing, the smaller the particle size.’ 


2 Cu, 


Potential Source of Blowholes 

That hydrogen is soluble in molten bronze and 
that it is thrown out of solution as the alloy 
freezes has been shown by Daniels.’ The possi- 
bility does exist, therefore, that dissolved hydro- 
gen and zine oxide, when in process of rejection 
from a solidifying melt of bronze, will react to 
form steam, with consequent formation of blow- 
holes. The further possibility remains that dis- 
solved hydrogen and tin oxide, when in process 
of rejection from a solidifying melt, will react to 
form steam, with consequent formation of blow- 
holes. 

A consideration of the above discussion will 
make it clear that, were no oxides present in 
copper, brass, or bronze, no reactions involving 
the formation of steam or sulphur dioxide could 
occur, and, further, that were non-reactive 
oxides present, no such reactions could happen. 
Only when reactive oxides are retained in the 
metal can wnsoundness due to steam or sulphur 
dioxide be looked for. There is some justifica- 
tion, then, for the use of the term ‘“ oxidised ”’ 
metal. But whether ‘‘ oxidation ’’ is the most 
common cause of sponginess and porosity is open 
to question. 


1 Daniels, E. J., ‘* Unsoundness in Bronze Castin«:,” 
Institute of Metals,”’ Vol. 43, pp. 125-142 (1930). 

2 Ellis, O. W., ‘‘ Oxides in Brass,"’ “* Transactions, Institute of 
Metals Div., A.I.M.E, ” (1930), pp. 316-332. 

3 Loe, cit, 
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Oxidation Characteristics 

The fracture of so-called ‘ oxidised ’’ red brass 
or bronze is quite characteristic. It has a dark- 
red to chocolate colour, quite different from that 
of the fracture of sound metal. loundrymen 
have noted that some alloys are more prone to 
‘oxidation than others. In general, the high- 
copper red brasses (¢.g., 85-5-5-5) and the tin 
bronzes seem to be more readily affected than 
alloys of lower copper content. Polished samples 
of ‘* oxidised ’’ red and bronze have a 
characteristic appearance when examined under 
the microscope. The porosity of the metal is 
thus clearly revealed and its true nature demon- 
strated. The metal is found to be riddled with 
intercrystalline fissures, more or less coarse. 

At one time these fissures were presumed to be 
filled with oxides, but Comstock,‘ as a result of 
his studies of non-metallic inclusions in bronze 
and brass, arrived at the conclusion that: ‘ The 
oxide films so frequent in commercial bronzes may 
he caused either by the volatile oxides of zinc 
or phosphorus or by dissolved gases thrown out 
of solution when the metal solidifies.’’ In any 
event, the fissures were not segregations of 
oxide. 

Woyski and Boeck,’ at a later date, suggested 
that: ‘Gas and shrinkage cause porous metal 
and intercrystalline fissures.’ They believed 
that defects due to gas and shrinkage had an 


brass 


appearance similar to those caused by ‘ oxida- 
tion,’’ and were often wrongly diagnosed. That 


so-called ‘‘ oxidation ’’ was, in reality, caused 
by gas and shrinkage apparently did not present 
itself to them as a_ possibility. 


Nature of Oxydised Metal 

Bolton and Weigand’ were the first to place 
on record the opinion that the porosity ot 
oxidised red and bronze was due to 
intercrystalline fissures, not, of necessity, filled 
with oxide. Further, they produced abundant 
evidence in support of the view that these inter- 
crystalline fissures were identical in nature with, 
though smaller in scale than, the shrinkage 
‘avities with which foundrymen were already so 
well acquainted. © Each intercrystalline fissure, 
they opined, was a microscopic shrinkage cavity. 
The surface of such a cavity might or might 
not be coated with a film of oxide, according to 
whether the gas which evolved within, or seeped 
into, the cavity during or after its formation 
was oxidising or not. If a preponderance of 
these microscopic cavities became filmed with 
oxide (a film of oxide such as forms on metal 
when heated for a short time in air), the fracture 
of the metal would be dark-red to chocolate in 
hue. It would be ‘‘ Oxidised ’’ metal. To this 
tvpe of porosity Bolton and Weigand gave the 
name ‘incipient shrinkage,’? a term now in 
general use among American metallurgists. 

The cause or causes of “ incipient shrinkage ”’ 
is still a matter of opinion. It is generally ad- 
mitted that severe oxidation increases the 
tendency of metal toward incipient shrinkage, 
while melting under reducing atmospheres causes 
its appearance, often in aggravated form (e.4., 
with slow melting and/or excessive furnace tem- 
peratures). The defect is exaggerated in cast- 
ings which have been insufficiently gated or 
poured at too low a temperature. The presence 
of aluminium or of silicon in the metal seems to 
increase the chance of trouble due to this 
phenomenon, though the question may well be 
asked whether or not the disease caused by the 
presence of these elements in the molten bronze is 
identical in its nature and origin with that which 
appears in their absence. 

In the light of the discussion with which this 
Report was opened, one is led to conclude that 
severe oxidation alone would not cause incipient 
shrinkage, unless, perchance, such 
tended to prevent the “ feeding ’ 


brass 


oxidation 
of a casting 
4 Transactions, American Institute of Mining Met: 
Engineers (1919), Vol. 60, p. 386. 
5 ** Transactions, American Institute of Mining ; Met: gic: 
(1923), Vol. 68, p. 861. ing anid Metallurgical 
‘* Transactions, Institute of Metals Division, A.I.M.B.” (192 
p. 475, and (1930), p. 368. el tae 
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during its solidification. On the other hand, the 
fusion under a reducing atmosphere of oxide- 
free red bronze alone would not cause 
incipient shrinkage. It is, in fact, the fusion of 
alloys containing reactive oxides in a reducing 
atmosphere, or in one containing sulphur, that 
results in incipient shrinkage and ‘ oxidised ”’ 
metal (i.e., metal characterised by fractures 
dark-red to chocolate in hue). However, the 
important possibility that alloys devoid of oxides 
may suffer from ‘‘ hydrogen unsoundness ’’ or 
porosity of a similar nature (due to other re- 
ducing gases) must not be overlooked. 
Fortunately, the proportions of the reactive 
oxides and the composition of the furnace 
atmosphere are subject to control. By carefully 
choosing the ingredients of the charge, by limit- 
ing (as may be done in many furnaces) the 
formation of oxides during the first stages of 
melting, and by the use of suitable fluxes, the 
proportions of reactive oxides in a given melt 
can be reasonably regulated. A_ well-balanced 
discussion of how these things may be accom- 
plished in open-flame furnaces has been published 
by Darby,’ from whose Paper the following 
important sentence is taken: ‘‘ It would appear 
then that a slight amount of oxide in the metal 
is essential to the production of sound castings 
from open-flame furnaces when the metal to be 
melted is of the kind here considered.”’ This 
remark is thought to be important because it 
affirms an opinion which has been emphasised by 
numerous and aptly expressed by 
Daniels* in the following terms: “ . correct 
adjustment of oxide and gas in bronze will lead 
to the production of satisfactory castings.’? How 
to effect the correct adjustment is the problem 


of the foundryman. 


brass or 


observers 


Effect of Aluminium and Silicon 

Why aluminium and silicon, such powerful de- 
oxidisers, should have so remarkable an effect on 
red brass and bronze has yet to be shown. Both 
clements amount of contraction 
which occurs during the solidification of red 
brass and and both seem to encourage 
incipient shrinkage. This, however, is not sur- 
prising, since one would expect that liquid con- 
traction and incipient shrinkage would go hand 
in hand; the greater the one, the greater the 
other. 


increase the 


bronze, 


In so far as aluminium is concerned, the ready 
formation of a ‘skin ’’ on melts treated with 
this metal is an undesirable phenomenon, which 
may or may not have some hearing on incipient 
shrinkage in allovs containing it. The same may 
he true of allovs containing silicon. Generally 
speaking, the intercrystalline cavities in bronzes 
suffering from incipient shrinkage are covered 
with a film of ‘ oxide’? of a dark-red_ to 
chocolate hue. Ts it not possible, therefore, that 
as these cavities form, a reaction occurs between 
the metal lining them and the steam and/or the 


sulphur dioxide which are released from the 
freezing melt? 

2Cu + H,O=Cu,0 + H, 

6 Cu + SO, = 2 Cu,O + Cu,8. 


Further, is it not possible that the ‘ oxide ” 
film which forms on the lining of such cavities will 
vary in colour, other things being equal, accord- 
ing to the elements in solution in the bronze? 
If these things are possible, then the charac- 
teristic colours of the fractures of allovs to which 
aluminium or silicon have added mav he 
explained. To sum up, these elements increase 
the contraction which occurs on freezing, 
aggravate incipient shrinkage when the condi- 
tions (oxide content of melt and composition of 
furnace atmosphere) conduce to this defect, and 
modify the reaction of the alloy to steam and/or 
sulphur dioxide, thus giving to its fracture 
characteristic hue. 


heen 


a 


Pouring Tem>erature 
So far the effect of pouring temperature upon 
the incidence of incipient shrinkage has not been 


7 ** Transactions, Institute of Metals Division, A.I.M.F. (1930) 
p. 407. 8 ci : 
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discussed. In closing, then, brief reference may 
be made to this important factor. In general, 
the higher the pouring temperature, the less the 
density and the lower the Brinell hardness 
numbers of the alloys under discussion. Their 
tensile strengths, however, do not vary in pro- 
portion to their Brinell hardness numbers. 
Maximum strength in these alloys, then, does not 
connote maximum density. This is im- 
portant point that is occasionally overlooked. 
The phenomena has yet to be satisfactorily ex- 
plained, though some thought might well have 
been given to the distribution and type of 
porosity in tensile test-pieces used in investiyza- 
tions reported on to date. How little is known, 
and how much there is vet to learn! 


Patent Specifications Accepted 


The following list of 
accepted has been taken from the ‘“ Official 
Journal (Patents).’ Printed copies of the full 
Specifications are obtainable from the Patent Office, 
25, Southampton Buildings, London, W.C.2, price 
Is. each. The numbers given are those under 
which the Specifications will be wprinted and 
abridged, and all subsequent proceedings will be 
taken. 


Patent Spectfications 


427,097. LampBerton, J. R. 
in rolling metals. 

127,101. Horman Bros., 
Metal-milling machines. 

$27,162. Levoz, T. Metallurgical converters. 

27,184. Crarke, E. J., and Murex WeELpINnG Pro- 
CESSES, Limitep. Electrode holder for use in 
are welding. 

427.196. INTERNATIONAL DE LAVAUD MANUFACTURING 
Corporation, Limitep. Cast-iron pipes. 


Tilting devices for use 


Limitep, and Rute, J. 


427.205. HeRrarvs VACUUMSCHMELZE Axkt.-GEs. 
Magnetic alloys. 
$27,233. Krupp GRUSONWERK AxkT.-GES., F 


Apparatus for the fractional condensation of 
metal vapours. 
$27,253. EI1sENWERK WESERHUTTE AkKT.-GES., and 
Cornetius, H. Chain-conveyor mechanisms. 
127.358. Donarp, G. Sheet-metal shearing machines 

of the rotary circular type. 

127,466. Soc. p’ELECTROCHIMIE D’ELEcTRO-METAL- 
LURGIE, ET DES ACIERIES ELECTRIQUES D’UGINE. 
Process for the manufacture of steel. 

127,484. Firru-Srertinc Steet Company. 
speed steels. 

427.514. P. Electric furnaces 

$27,564. INTERNATIONAL DE LavAuD MANurFActuR- 
ING CORPORATION, LIMITED. Method and 
apparatus for casting metal pipes. 


High- 


427.568. Enis Axt.-Ges. ELeKTRISCHE INDUs- 
TRIE. Processes and devices for automatic arc 
welding. 

$27,585. Kreurp Axt.-Ges., F. Manufacture of 


articles from steel alloys. 

427.593. Krupp Axv.-Ges., F. 

127.604. Veccuis, I. pe. Method of treating the 
residues from the roasting of iron pyrites to 
obtain a raw material for metallurgy. 

427.623. EDELSTAHLWERKE AxkT.-GES. 
Method of treating metallic articles or the 
metallic surface layers or coatings of articles 

127.634. New Process Wetpers, Limitrep, and 
Hons. F. C. Electric welding machines. 

127.640. Smituson. W. Methods of casting metals. 
alloys of metals and other molten materials, and 
apparatus therefor. 

427.661. Sercek Raprarors, Limirep, and GARNER, 
E. Manufacture of tapered metal tubes. 

127.753. Jounson, E. W., Eastwoop, R. A.. and 
IMPERIAT CHEMICAT INDUSTRIES, LIMITED. 
Method and apparatus for cleaning metal pipes 

127,763. Soc. p’ Erecrro-Merat- 
LURGIE, ET DES ACIERIES ELECTRIQUES D’UGINE. 
Dephosphorisation of steel. 

$27,861. Ecsrecr, S. Kiss-. 
welded chains. 

427.863. Brivis THomson-Hovuston 
Limitep. Arc-welding systems. 
127.921. Finisuinc Resrarcn Corporation. 
Production of phosphate coatings on iron or 

steel. 

127.931. Soupure Erecrrigve AvTOGENE Soc. ANON. 
Methods of feeding arc-welding circuits and 
apparatus therefor 


Tron alloys. 


Manufacture of non- 
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Separation of Cupola Mixtures’ 


By A. J. 


Where a grey-iron foundry produces castings 
of various sizes and types, it is unbkely that one 
iron mixture is used throughout. The modern 
practice of developing irons tor special require- 
meuts tends rather to increase the number of 
mixtures. Here the founder's problem is how 
to ensure that his castings are poured from the 
mixture designed for them. Usually it is not 
practicable to use a separate cupola for each 
mixture, as insufficient iron is required of any 
one mixture. 

Three Mixtures 

In the writer’s foundry, castings range from 
1 oz. to 5 tons, whilst production varies from 
500 castings per hour to one per week. Condi- 
tions which have to be satisfied include good 
machinability, imperviousness to petrol, shock 
resistance, strength, density, constant weight, 
definition, dimensional accuracy, cleanliness for 
vitreous enamelling, ete. Three mixtures have 
heen chosen to cover most of the above require- 
ments. They are run daily in two cupolas. Occa- 
sionally, a casting cannot satisfactorily be pro- 
duced in any of the mixtures, when a_ special 
melt or ladle treatment then has to be arranged. 

The first stage in ensuring that the castings 


ol 
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1.—GrapPpH SHOWING EFFECT OF 


CHANGING Mixture In Cupona. 
shaded areas show expected percentages of silicon: Light 
General, 3. 3 Heavy General, 2.0 to 


3.3 percent. 
2.5 per « 


Line shows actual percentages as determined by analysis. 


are poured trom the mixture designed for them 
is to specify what mixture must be used for each 
casting. 


This is done easily by marking the 
moulder’s 


order with the initial letters of the 
appropriate mixture and recording on the master 
rate slip for reference. A decision by a respon- 
sible person is necessary once only; afterwards 
the foundry clerk can mark the moulder’s orders 
by referring to the slips. The moulder can now 
give an estimate of the amount of metal he will 
require of each mixture, to the man responsible 
for molten-metal distribution, who enters these 
amounts in a book and passes the totals to the 
cupola man. 
Test of Judgment 

Mixture sequence is predetermined; it falls on 
the cupola man to charge the correct quantities. 
The mixture composition and charging instruc- 
tions are supplied by the laboratory to the cupola 
man. As all charges are weighed and the pig- 
iron stocks are plainly marked, there is little 
chance of error here. After the mixture has been 
charged, it passes from sight and reliance has 
to be placed on the cupola man’s ability to judge 
when the metal is ready for tapping out. The 
difficulty of this estimation increases with an 
tnerease in the number of different mixtures 
charged and a decrease in the number of charges 
of any one mixture. To test the cupola man’s 
judgment and also to determine how far one 
mixture merged into another, the following 
experiment was made. 


* submitted as an entry to a Short Paper Competition organised 
by the Birmingham, Coventry and West Midlands Branch of the 
Institute of British Foundrymen, 


SHORE 


Experimanatal Evid21c2 


Sample buttons were cast at about 5-min. 
intervals throughout the day. The cupola man 
was asked to say when he thought he was clear 
of one mixture and was tapping another, and 
this time was recorded. 
regarded asa 


The silicon content was 
mixture — indicator light 
general’? averaging 3.0 to 3.3 per cent. and 
‘heavy general’? 2.0 to 2.3 per cent. The 
buttons were tested, therefore, for silicon. Using 
these values as ordinates and time as a base, a 
graph was plotted which is shown in Fig. 1. 

In this graph the thickness of the shaded band 
represents the permissible silicon variation to 
cnable a mixture to retain its characteristics and 
the length indicates the period of time a mix- 
ture is available as judged by the cupola man. 
In short, the shaded band shows expectations 
and the line actuality. 

It will be seen that at every mixture change 
the silicon changes gradually; for a while the 
mixture is neither ‘‘ heavy general’? nor “ light 
general,’’ but a blend of the two. To produce a 
more definite change, an extra coke split’ was 
tried; even with two extra coke charges, there 
was no appreciable improvement. : 

It seemed that at every change 
period when the metal was neither one mixture 
nor the other. If this could not be remedied, at 
least it could be recognised. The graph shows 
that the extent of this period is about a quarter 
of an hour. With a cupola melting 3 tons per 
hr., two 7}-ewt. ladles can be tapped out; so at 
each mixture change there are two ladles of 
doubtful composition. To identify these ladles, 
sheet-metal tallies are hung on them, thus: 
‘LAST RUN H.G.—FIRST RUN L.G.”’ if the 
change be from heavy general ’’ mixture to 
“light ; or “ LAST RUN L.G.—FIRST RUN 
H.G.”’ if the change be from ‘light general "’ 
mixture to ‘ heavy.’’? The moulders, therefore, 
can avoid this metal for castings where design 
or desired properties make it essential that they 
shall be cast from a certain definite mixture. 

To give still greater publicity to the mixture 
available for pouring, two groups of signal lights, 
similar to those for traffic control, have been 
erected in a conspicuous position in the foundry. 
A group corresponds to a cupola and each light 
corresponds to a metal mixture. Red, ‘ steel 
mix ’’; blue, ‘“ heavy general ’’; amber, ‘ light 
general.’’ The cupola man switches on the 
appropriate light as he hangs the ‘ FIRST 
RUN ” tally on the ladle. The moulders soon 
learn to look for these lights and to prepare for 
pouring, free from the necessity of challenging 
ach ladle which comes their way. 

To summarise, the following four operations 
are essential for the success of the scheme: 
(1) Determine the minimum number of mixtures 
to cover the range of properties required; (2) 
specify from which mixture each individual cast- 
ing will be best poured; (3) indicate to the 
moulders which mixture is on tap, and (4) 
identify doubtful ladles. It is the writer's con- 
viction that moulding methods cannot be deter- 
mined until the metal mixture is determined. 

An effort to make castings from specified mix- 
tures results in more consistent quality and 
inspires confidence in the mind of the user. He 
recognises that the foundry is well able to take 
its place alongside any other branch of industry 
in the forward march of progress. 


there was a 


Tue NortH EasteRN MARINE ENGINEERING Com- 
PANY, LIMITED, have secured the contract for the 
engines for the three colliers to be built by the 
Burntisland Shipbuilding Company, Limited, for 
the Fulham Borough Council. The engines will be 
constructed at the firm’s Sunderland works. 
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Small Rotary Magnetic 


Separator 


The machine illustrated, which is being built 
hy Electromagnets, Limited, of Birmingham, 
brings magnetic separation within the reach of 
even the smallest foundry (ferrous or non- 
ferrous), the scrap-metal dealer, and those firms 
who have to deal with small quantities of mixed 
swarfs or similar material. Although the 
machine is small enough to be called a laboratory 
tester, the drum is 9 in. dia. by 9 in. wide; it is 
sufficiently robustly constructed to withstand the 
arduous conditions incidental to the foundry and 
workshop. The magnetic drum is of the totally- 
enclosed continuously-rated type and built on the 
same principles as the larger types of machines. 

Whilst the reduction in drum size has been so 
considerable, care has been taken in design to 
maintain the same surface speed and strength of 
magnetism per unit area, and therefore, with the 
exception of output, the machine is quite as 
efficient as the more expensive sizes. In the con- 
struction of the magnetic unit, only the best 


MAGNETIC SEPARATOR BY 


SMALL Rotary 
ELECTROMAGNETS, LIMITED. 


high-permeability steel is used, whilst the coils 
are wound on to solid formers, impregnated with 
a Bakelite compound and stoved at a high tem- 
perature, which not only improves the dielectric 
strength of the insulation but also forms a coil 
of great mechanical strength. 

A small combined feed shute and hopper is 
provided which is vibrated by means of a cam 
fitted to the shaft, this shaft running in self- 
aligning, totally-enclosed ball bearings. Suitable 
brass diverting shutes are provided which can 
be adjusted to suit various materials, whilst 
facilities for adjustment are also provided for 
regulating the feed and to obtain the best posi- 
tion for rejecting the extracted iron. The 
machine is arranged for either belt drive or hand 
operation, and the current consumption is only 
75 watts; the windings can be arranged to suit 
any voltage up to 250 volts d.c. The machine is 
now being developed with permanent magnets for 
service where electric current is not available. 


P. F.-A. 


THE NEW compANy which has been formed to 


amalgamate part of the undertakings of the N.C. 
Metal Company and H. Edwin Coley, Limited, and 
the whole of the undertakings of the Zinc Manu- 
facturing Company and the Metallic Ore Reduc- 
tion Company, was registered on June 11 under the 
title of Amalgamated Oxides, Limited. 
capital of £360,000. 
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Book Reviews 


The Physical Chemistry of Steel Making. by 
C. H. Herrty, Jr. Published by the Carnegie 
Institute of Technology, Pittsburgh, Penn- 
sylvania, U.S.A. Price 3 dollars. 

[Reviewed by R. J. Sargent.] 

The title of this book would lead one to expect 
that the volume contained an ordered and com- 
prehensive study of the scientific basis of the 
principal reactions taking place in a steel-mak- 
ing furnace. ~The eminence of the author and 
his association with a great co-operative effort 
further justifies the expectation of the inclusion 
of important results of the latest research work 
undertaken under this scheme. Such is the state 
of development of the subject that an authori- 
tative complete work is very much needed at 
the present time. This volume does not fulfil 
the expectations suggested by the title. Never- 
theless, it is a most important and valuable 
compilation, for it contains Bulletins 64-69 of 
the Mining and Metallurgical Investigations,” 
carried out under the auspices of the Carnegic 
Institute of Technology, and the Mining and 
Metallurgical Boards. 

The inception of this work took place in 1926, 
shortly after the Faraday Society, under the 
Presidency of Sir Robert Hadfield, had held a 
Symposium in London on the subject. It is 
interesting to note that acknowledgment is made 
in the present volume to the part played by 
that meeting in bringing before the minds of 
American metallurgists the possibilities of ap- 
plying physical chemistry to steel making. 

The economic blizzard which has swept the 
world has shown its effect even in this work, 
for, presumably this cause brought about the 
withdrawal of the Bureau of Mines in 1932 from 
the co-operative effort. It is evidenced also in 
the association with the continued work of the 
last three years of various bodies connected 
with the Federal Emergency Relief Adminis- 
tration. An index of the scope and importance 
of the work is indicated by the list of names 
of 5% research workers, together with the titles 
of the problems on which they have worked, and 
the statement that to date a total of 23,845 
copies of the various bulletins produced has been 
distributed. 

The early chapters deal with the influence 
of deoxidation on the factors which govern 
grain size. It is regarded as highly probable 
that as this work progresses further it will be 
possible to predict the relative hardenability 
of any steel once the effect of alloying elements 
once the property described as ‘ specific re- 
activity ’? has been determined. The property 
defined by this indefinite term depends upon the 
rate of ferrite formation, the grain surface per 
unit volume of steel, and the difference in tem- 
perature between the upper critical point and 
that of the salt bath in which the sample of 
steel is quenched. The basis of the work on 
grain size seems to accord with Tammann’s 
theory of crystallisation which states that the 
grain growth depends upon the nuclei present. 
Accordingly the problem becomes resolved into 
a study of the production of reaction slag at the 
time of deoxidation. The presence of impurities 
governs the character of the grain growth. 

So far has the development of mass production 
methods in the machining of steel progressed 
that. the point has now been reached at which 
considerations relating to ready machinability 
are beginning to dictate the procedure in the 
steel-making furnace. The embrittlement of 
cold worked material has been believed to be 
responsible for the excellent machining qualities 
of Bessemer steel, a material in which the turn- 
ing breaks off ahead of the tool. Good machin- 
ability is compatible with inferior ductility. In 
the work under review the pertinent physical 
properties are shown to be related to ferrite 
formation and grain size. These in turn are 
profoundly affected by the method of deoxi- 


dation used. The finer the grain the greater the 
amount of ferrite formed on the air cooling 
of plain carbon steels, and the higher the ferrite 
content of a given steel the greater is the impact 
strength. 

In the normalised condition a steel strongly 
cdeoxidised. in the furnace with silico-manganese 
and two lbs. per ton of aluminium in _ the 
ladle has the finest grain. A semi-killed steel 
with silicon added in the ladle, and 3 Ib. per 
ton of aluminium in the mould has an inter- 
mediate grain, and a silicon-killed steel with no 
aluminium addition has the coarsest. In low- 
carbon steels, 0.15 to 0.25 per cent. carbon, the 
finest grained steels are those to which excess 
of aluminium has been added for deoxidation. 
The alumina particles is fluxed if added in the 
furnace, so that the resultant grain size of the 
steel treated with aluminium in the furnace is 
very similar to that of silicon-killed steels. A 
further interesting point is that the grain size 
on normalising at 925 deg. C. for the heats 
investigated agrees fairly closely with the grain 
size found in the MeQuaid-Ehn test. A more 
extensive discussion of this aspect of the subject 
would have elicited considerable interest, in view 
of the growing importance of this last-mentioned 
test. A most important problem confronts the 
steel maker in this respect, namely, as to whether 
grain-size control is compatible with the maxi- 
mum practicable elimination of impurities from 
the molten metal. Hitherto in quality-steel 
making these impurities have been regarded as 
undesirable. The subject is developed in this 
work to an interesting point of quickened ex- 
pectation on the part of the reader, and then 
it is abruptly dropped to make place for some 
other cognate investigation. 

In a work which is the result of the efforts 
of a number of different investigators it is not 
to be expected that a uniform excellence of 
substance and presentation would be_ possible. 
Bulletin 66, on ‘‘ The Effect of Deoxidation on 
the Ageing of Mild Steels,’ has an excellent 
introduction, an informative and not over- 
laboured review of the literature, and what must 
be to the less highly-technical reader a helpful 
discussion of the variables in furnace operation 
affecting the deoxidation process. When, how- 
ever, one comes to study the discussion of the 
essential experimental facts of the investigation, 
namely, the bearing of different methods of de- 
oxidation on quench ageing, quench hardness, 
and strain ageing, so condensed is the subject- 
matter that the chapter becomes difficult to read 
and demands close and repeated study. It runs 
the risk of being lost on the potential reader, 
of an essentially practical and matter-of-fact 
turn of mind, busy in controlling large and 
complicated melting shops. 

The researches dealing with the effect of de- 
oxidation at low temperatures on the impact 
properties of quenched steels are well devised, 
and the results clearly demonstrated in a logicai 
manner, forming a distinct relief to the some- 
what ‘* heavier going *’ of some of the previous 
chapter. The determination of oxygen in steel 
has offered many experimental difficulties, and 
still many metallurgists would hesitate to accept 
the contention that the problem has been solved. 
Nevertheless, an indisputable case appears to be 
made out that the low-temperature impact 
strength of mild-carbon steels increases with the 
decreasing-oxygen content of the steel, It is in 
this part of the work that the relation between 
an ascertained-oxygen content of the steel and 
the method of deoxidation is most clearly por- 
traved. Steel makers who have doubts of the 
present validity of the methods of oxygen deter- 
mination in steel, would do well to study 
Bulletin 67, if only for the contribution made 
to this most important branch of the subject. 

Bulletin 68 comprises an exposition of the 
method of control of iron oxide in the basic 
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open-hearth process. The method is fully dis- 
cussed in a study occupying 100 pages of the 
volume. The need for the method is based on the 
fact, now fully realised, that variations in many 
of the properties of plain carbon steels are due 
to elements and compounds not included in the 
ordinary ‘ five-element ’’ composition, and that 
such variations result primarily from the state 
of oxidation of the metal in the furnace and tlie 
deoxidation method employed. The two most iin- 
portant factors in iron-oxide control are the 
fluidity and basicity of the slag. These are, as 
is well known, profoundly influenced by the 
composition of the charge, particularly in silicon, 
and the amount of lime employed for the heat. 
A critical factor, which it sought to control, 
is the iron-oxide content of the slag in the early 
portion of the heat, when the slag is quite 
acid, and the iron oxide in the slag reaches 4 
minimum value. The means employed is the use 
of rapid methods of chemical analysis for iron 
oxide in the slag, and of a new type of viscosi- 
meter for determination of the fluidity of the 
slag. Proper additions of lime, ore, scale or sand 
are made as conditions demand. The more 
accurately the composition of the charge is 
known the more readily can the method be 
applied. Difficulties with sulphur and phosphorus 
are taken care of, but the practice deseribed 
does not cover the case of running off the slag. 
Difficulties would doubtless also be introduced in 
hot-metal practice with unforseen variations in 
pig-iron composition. Besides giving a control 
ot the cleanliness of the steel, which in turn 
influences the properties desired in modern 
steels, economies are claimed in regard to ingot 
vield, the use of deoxidisers and reduction of 
rejected ingots. 

The final Bulletin is the sole work of Dr. 
Herty himself, and deals with the main question 
of deoxidation. In the programme of investiga- 
tions discussed many other investigators took 
part, so that this section of the volume consti- 
tutes a review of a great amount of valuable 
work. In regard to the equilibrium relations of 
dissolved ferrous oxide and the three principal 
deoxidising elements usually employed, namely, 
manganese, silicon and aluminium, the work 
of Chipman is freely drawn upon. This work is 
an outstanding example of the value of the deri- 
vation of important constants from purely 
theoretical reasoning, and their calculation from 
thermal data. The skilful manner in which the 
results have been combined with the material 
facts of practical experience, and the important 
conclusions derived therefrom are commended to 
those readers who have doubts as to the value 
of such methods when applied to so complicated 
an operation as steel making. 

In regard to the use of manganese-silicon 
alloys as deoxidants, the use of additional ferro- 
manganese after the elapse of about 25 per 
cent. of the time between deoxidation and the 
reboil is emphasised. The further MnO pro- 
duced acts as a flux after the larger silicate 
inclusions have been eliminated, and the smaller 
are left in the bath. The case for the now well- 
known practice of using manganese-silicon alloys 
with a ratio of manganese to silicon of 4 or 5 
to 1 as the most effective means for the rapid 
elimination of silicate inclusions, is fully dis- 
cussed in all its bearings. 

Finality has not been reached, for the volume 
closes on a note implied by the statement that, 
for any given deoxidation practice there is pro!- 
ably an optimum iron content of the slag, and, 
alternatively, that for any given iron-oxide con- 
tent of the slag there is probably an optimum- 
deoxidation practice. The use of the term 
‘* probably ’’ implies an unsolved problem. There 
are so many variables all operating at once in a 
steel-making furnace that the development of 
scientific methods of control constitutes a diffi- 
cult and arduous, though fascinating problem. 
The progress made in the eight years ot 
American co-operative effort referred to in this 


(Concluded on page 416.) 
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Leaves from a Foundryman’s Notebook 


|—MOULDING AN AIR CYLINDER 
By “ RECORDER” 


foundrymen having to produce a large variety 
of castings find their calling filled with numerous 
interesting problems. The young patternmaker 
or moulder, just setting out on his career, will 
find it very useful if he keeps a note-book in 
which to jot down items of interest coming 
within his notice. After a number of years he 
will then have a collection ot facts which if not 
recorded while fresh in the memory would doubt- 
less have passed into the limbo of forgotten 
things. Out of such a note-book the author pro- 
poses to extract certain pages which may prove 
of interest to the younger members of the 
industry. 

Fig. 1 shows various sections through a cored- 
up mould of a water-cooled air cylinder with a 
portion of the crankcase A cast integral with the 
two cylinders B and air ports C. Joints are 
taken in the mould at D and E, and the pattern 
is made as right-hand portion of side elevation F. 
The illustration shows the casting position. The 
ramming of the mould is commenced the reverse 
way to the illustration, and the pattern is jointed 
at G and H and prints I are dowelled on. 
Facings tor doors J are dovetailed on by a novel 
type of dovetail shown in detail at K. After 
placing the crankcase portion on a moulding 
hoard in company with a pattern runner T, it is 
surrounded by a middle-part moulding box, and 
ramming commenced. Seat bars are placed on 
prints L to carry the weight of the crankcase 
‘crushing the cylinder-bore 
cores. The round portions M are now placed in 
position, and it will be observed that these pro- 
duce a section of sand N which is very delicate 
and difficult from a foundryman’s point of view. 
Good moulding sand should possess, amongst 
other properties, two important qualities: first 
it should have ‘‘ bond ’’ to enable it to retain 
its shape when rammed as a mould, and secondly 
it should be permeable, or possessing free venting 
properties to enable the gases generated during 
casting to escape freely. Unfortunately, although 
one may get a sand fulfilling these conditions for 
the general run of work, for a section of a mould 
as N in the illustration, the sand has to be both 
artificially strengthened and vented to ensure 
This is illustrated and the sections of 
the mould show at O the method of strengthen- 
ing the sand; this consists of a stiff iron bar 
placed right across the mould near the crankcase 
and water-jacket further reinforced by 
moulders’ brads laid around the pieces M. This 
is clearly shown in the plan view of that section. 
Midway between these reinforcements there is 
placed a layer of straw which is extended to the 
side of the moulding box and connected with the 
joint. This straw is burnt out during drying and 
serves as a vent for the restricted place. It is 
illustrated at P. The next operation is to ram 
the water-jacket portion and this consists in par- 
tially bedding in to get the correct ramming at 
(). Mud-drain doors are dovetailed on the 
pattern at R. These carry prints about 3 in. 
long, and pieces of wood about 4 in. by 6 in. are 
placed against them and brought to the joint, 
the purpose of which will become clear later. A 
reference to the left-hand half of the plan view 
shows the water-jacket core in position and S's 
are the outlets from the cylinder to the cover. 
These are used in the moulding to carry the air 
off trom the jacket core, and are not placed in 
any prints, but made as one with the jacket core. 

rhe method to conduct the air from this core 
is to make a vent in the mould at each place 
a pod S comes. This is done by having the 


core and so save 


success, 


faces, 


pattern suitably marked and a }-in. hole bored in 
the centre of each pod. 


When the box part is 


rammed these definitely mark the position of 
these vents, which can be made by a }-in. bar 
hefore the mould is dried, S,.. Having placed on 
the prints and rammed this box part, it is lifted 
off, the prints withdrawn, the vents made, and 
the mould generally finished off. The portions Q 
and M are now withdrawn from the mould and 
also blackened and finished off. This done, the 
hox parts are again assembled and the whole 
turned over, a spinner pattern and runner-stick 
placed on top of the runner T, and a stick over 
the centre of the cylinder for connecting the 
vents from the top core; it is then rammed up. 

This again is lifted off and the pattern with- 
drawn, the mould is finished and made ready 
for stoving. This type of cylinder is run from 
the top over the crankcase and is the method 
adopted after much experiment. The arrange- 
ment is shown in the plan view of the crankcase 
portion and also in the end elevation. V is the 
runner which carries the metal to the chamber 
V, with a spinning motion. Any dirt entering 
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sand and an artificial binder, and must be well 
and carefully made to prevent wasters through 
‘‘ blowing.’? The core is made of a thin shell 
of sand reinforced with wire, with the interior 
filled with fine ashes; these have been found far 
superior to wax vents which were previously 
used. 

The objection to the use of wax vents was that 
the amount of heat required to burn them out 
was in excess of that required for the proper 
baking of the core, resulting in its being 
‘* rotten.’’ The pods S have each an outlet from 
the ashes and are the means of conducting the 
gases away from this core. 


Coreboxes 

The corebox for this core is made a little on the 
small size to ensure sufficient thickness on 
assembly, also the pods S are made an } in. 
shallow to allow of their being surrounded by 
a thin ridge of loam which, when the other por- 
tion of the mould is placed on, ensures that no 
metal enters the vents. After placing the jacket 
core in correct position the two cores Rare 
pushed up tight against it by the moulder placing 
his hand in the cavity made by pieces 4 in. by 
6 in. previously mentioned. These cavities are 
now filled with sand and the port cores inserted. 
It will be noticed from the plan view that they 
have extra large prints of wedge shape; this is 
to hold them securely in position. 


the runner is spun around in this chamber and 
rises through a suitable opening above V,. The 
clean metal is drawn off from underneath and 
along T and through gates T, into the mould, 
flow-off risers are used at the opposite corners 
T,. The erosion of the metal over the crankcase 
causes cutting of the face of the mould unless 
provided against by sprigging along W. 


Core Assembly 

The mould having been dried, it is ready for 
assembling the cores, of which there are twelve: 
two for the cylinder bore, two for the portways, 
one for the jacket, two for the mud-drain doors, 
four for the inspection doors and one for the 
crankcase. The coring is commenced with the 
mould the opposite way up to the diagram, and 
cores R are placed in their respective prints and 
well back into the space provided. The jacket 
core is now placed in on studs, in the boss im- 
pressions made to receive them to ensure their 
melting on casting. This core is made of sea 


Perforated studs placed between them and the 
jacket core ensure that everything is rigid for 
turning over, which is now done, after the other 
hox part has been cottered in position. The 
mould is now in the position illustrated, and the 
round-bore cores are put in, as well as the four 
doorway cores; these are tested by a gauge to 
ensure clearance between them and the crankcase 
core which is now placed in. The round cores are 
made of a free sand to guard against scabs, 

Various mixtures have been tried, but the 
best seems to be a mixture of old sand, sea sand, 
sawdust and an artificial binder. These cores are 
also filled with ashes and reinforced by bars. 
The crankcase core is carried on a grid, and care 
has to be taken that it touches the round cores to 
prevent metal entering the vents. The top being 
placed on and runner and riser basins made, the 
job is ready to receive the metal, which should 
be a hard, close-grained iron capable of with- 
standing a water-pressure test of 50 Ibs. per 
sq. in. and also be free machining. 
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Chilled Rolls 


MR. ROXBURGH’S RESULTS CONFIRMED 


By GEO. O. 


The discussion of Mr. Roxburgh’s Papert on 
the technique of chilling is very interesting and 
quite important to the trade. However, Mr. 
Roxburgh stated in his Paper that it was not his 
intention to discuss the manufacture of chilled 
rolls, but to emphasise certain essential prin- 
ciples regarding chilling and densening, at the 
same time indicating the degree of control neces- 
sary for success, and there are a few points in 
the discussion on chilled rolls which might be 
further emphasised. 

In determining the depth of the chill on a 
roll, the end of the barrel above the neck is 
rough-turned, and the depth of clear chill may 
he easily read if a piece of white paper is set at 
an angle of about 45 deg. -on the turned sur- 
face—to reflect light on this portion of the roll. 
This is the usual practice for measuring the 
chill. 

The depth of chill required in the roll is, 
of course, principally determined by the analysis 
of the mix, and this is checked by taking a bath- 
test from the heat before tapping and casting 
it in a chilled block about 8 in. by 34 in. by 
14 in., cooling after solidification by intermittent 
quenching in water, then fracturing the block 
so that the amount of clear chill can be 
measured. The line of demarcation between the 
clear chill and the mottle or spray is not 
always very distinct to the layman, but by prac- 
tice there is no difficulty in making an exact 
measurement of the depth of clear chill. 

The relation of this test to the finished roll 
varies somewhat according to the mass; for ex- 
ample, in the general run of rolls from 26 in. 
to 32 in., the depth of chill usually obtained 
on the chill test is practically the same as it ‘s 
on these sections. Should the depth of chill on 
the block be on the minimum side for the depth 
of chill desired on the roll, a small amount of 
sulphur may be added to take care of this slight 
deficiency. The chill depth on small rolls, which 
are termed ‘ peanuts,’’ about 8 in. and 10 in. 
in dia., will be considerably more on the 
finished roll than that obtained on the chilled- 
block bath test. This is due to the quicker cool- 
ing effect on the surface by the heavy chills on 
the small mass of metal. The difference in depth 
may be as much as 3 in. This difference in 
depth, however, can be easily determined hy 
one’s experience in regular practice. 

It is very important to have a uniform prac- 
tice in the manufacture of chilled rolls, especially 
in regard to the analysis, furnace operation, 
pouring and casting temperatures. The depth ot 
chill will be controlled principally by the carbon; 
silicon and sulphur. 

The pouring and tapping temperatures are 
controlled by taking a reading on every heat by 
means of an optical pyrometer, and while this 
reading may vary somewhat from the actual 
temperatures of the metal, a comparative tem- 
perature is established which is used from day 
to day. This method of control has proved, 
through experience, to give the best results. 
These temperature readings range from 1,315 
to 1,370 deg. C. Most of the chilled rolls are 
made in the air furnace; if a harder chill be 
desired, the cupola is used, but the tonnage of 
rolls made in this type of furnace is very small. 

Another important factor which affects the 
control of the chill is manganese. The usual 
limit for this type of roll is from 0.20 to 0.28 per 
cent. A very few points above 0.28 per cent. 


* Roll Metallurgist, Cluna & Molybdenum Company, Pittsburgh. 
t Founpry TRADE JOURNAL, April 11, 1935, p. 249, et seg. 


LOEFFLER* 


manganese will change the chill quite materially. 
A typical analysis of a sheet or tin roll of about 
60 shore and with § in. to $ in. chill is as 
follows:--C, 3.00; Si, 0.70; Mn, 0.26; S, 0.07; 
P, 0.45, and Mo, 0.25 per cent. 


Influence of Molybdenum 


Kor a number of years it has been demon- 
strated that the addition of molybdenum 
materially improves these rolls in several ways. 
The large flakes of graphite in the grey iron 
in the body of the roll are broken up into 
smaller flakes, the grain is refined, and the iron 
is strengthened, as a considerable portion of 
molybdenum is dissolved in the ferrite. The 
chilled surface of the roll is also strengthened, 
the grain refined, and there is a more uniform 
distribution of the hard carbides. For these 
reasons there is little tendency for the chilled 
surface to spall under the heating and cooling 
stresses formed while in operation. 

Recently it has been found that the addi- 
tion of 0.35 to 0.40 per cent. molybdenum has 
given quite a 
lower 


marked improvement over the 
percentages of molybdenum, and _ this 
higher content has been pretty well standardised. 
With this amount of molybdenum there is very 
little difference in the hardness of the chill. 
Under a series of tests it would not average 
more than a couple of points in shore hardness. 

The practice on chilled rolls is quite uniform, 
and where it is necessary to change the tem- 
perature to a slightly higher or lower degree, 
the effect on the depth of chill is so slight that 
it does not materially affect the depth desired. 

Ferro-molybdenum, containing about 60 per 
cent. Mo and 1.00 per cent. silicon maximum, is 
generally used. If added with the charge or to 
the bath one hour or so before tapping, lumps 
of about 1} in. size are used. If added to the 
ladle the ferro should be crushed to }-in. size for 
easier melting. The preferred method is to add 
the ferro in the 14-in, size to the bath about an 
hour before tapping. Full recoveries should be 
obtained on these small percentages. 


Half-Hard Rolls 


Regarding the ‘ half-hard’’ rolls which Mr. 
Green mentioned in the discussion, it may be 
said that as a general thing, venting arrange- 
ments are not considered necessary in this type 
of roll. The gases pass up along the side of 
the sand to the top. However, if venting be 
required, in the external chill, oblique saw cuts 
are made on the chill within an inch or so of the 
inside surface, and then the cut is changed to a 
different angle to the surface of the chill. From 
¢ in. to 1 in. of sand, with a binder, is put 
on the surface of the chill and dried thoroughly. 
This type of chill is used in order to obtain a 
fine grain by quick cooling throughout the roll, 
but without any appreciable surface chill. In a 
grooved roll, where chilled surfaces are neces- 
sary, sectional chills are used which follow the 
contour of the grooves, so that in the finished 
machined roll only a slight depth of the chilled 
surface is removed. 

Mr. Roxburgh has given very good reasons for 
the causes of horizontal and vertical cracks on 
this type of roll. His statement that manganese 
should be either under 0.30 or over 1.00 per 
cent. is very significant. He further states 
another important fact that the lower the carbon 
and silicon the greater the depth of chill. Mr. 
Roxburgh is to be congratulated on his thorough 
knowledge of the manufacture of chilled rolls. 
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International Acetylene Congress, 
1936 


The Regulations governing the 12th Interna- 
tional Congress of Acetylene, Oxy-Acetylen: 
Welding and Allied Industries, London, 1936, 
have been issued as Circular No. 1 by the 
General Secretariat. 

The Congress, 
anniversary of the 
oxygen 


which marks the 450th 
industrial production ot 
n Great Britain and the centenary oi 
the discovery of acetylene, is being organised 
under the direction of the British Acetylene 
Association, which as in the case of forme 
Congresses is collaborating with the Permanent 
International Committee of Acetylene, Oxy- 
Acetvlene Welding and Allied Industries. The 
British Organising Committee, appointed by the 
British Acetylene Association, is as follows :- 
Chairman.—Major C. P. N. Raikes, M.C. 
Members.—Messrs. V. A. Amodeo, J. A. 
Drever, <A. B. Harrower, A. Hoddle, A. 
Stephenson, L. J. Tibbenham. 
Joint General Secretaries.—Messrs. V. A. 
Amodeo and A. B. Harrower. 


The offices of the General Secretariat are at 1, 
Albemarle Street, London, W.1 (Telegrams: 
Acetogress, London Telephone: Regent 
2347), to which address all communications 
should be made. 


Book Reviews 
(Concluded from page 414.) 


volume, has been attended with considerable 
and it is to be hoped that it may be 
continued with accelerated and equally produc- 
tive effort. 

The general arrangement of the book is well 
ordered, the printing clear, and the illustrations 
good, considering that no special provision of 
different paper has been made for the repro- 
duction of the photomicrographs. Some haste 
is to be distinguished in the publication, since 
the script is not clear of clerical errors. A 
final criticism must not, however, pass unre- 
corded. The book is not always easy to read. 
It calls to mind the famous words of Milton to he 
found in his ‘‘ Defence of Printing ’’: ‘‘ A good 
hook is the life blood of a master spirit,’’ imply- 
ing that too much trouble and effort cannot be 
spent on the production of a book which is to 
rank as a really worthy effort. One of the trials 
of the modern scientific or technical worker is 
that in order to keep abreast of the times he 
has to read a tremendous amount of literature, 
much of it poorly written and consisting of 
empty repetition. Where a really important 
work such as the present is produced, then the 
literary excellence should be a matter of much 
concern to the author. 


success, 


The Foundryman’s Handbook. by JosepH Greer. 
Published by the Author, 47, Harrogate 
Road, South Hackney, London, E.9. Price 
9d. net. 

This eminently practical booklet contains a 
quantity of data not readily available elsewhere. 
Every one of the 48 pages will at some time o1 
other be found to be a real time-saver. The 
example given on page 29 demonstrates its prac- 
tical application to everyday jobs in a convincing 
manner. After all, nine out of every ten castings 
can be similarly sectioned to give common geo- 
metrical bodies. We know of no better value ever 
offered to the practical foundryman. 


fue New Zeatanp Pusrtic Works DEPARTMENT 
lus placed a contract for seven transformers with 
the British Electric Transformer Company, Limited, 
Ilayes, Middlesex, for service on their Arapuni 
power scheme. 


: 
an 
ho 
di 
re 
su 
by 
: N 
tr 
| 
hi 
di 
= gl 
tl 
: in 
; (] 
ve 
N 
3 it 
lo 
: Ci 
: 
li 
: p 
d 
t 
( 
is 
h 
I 
2 { 
i 
t 
I 
: 


NT 
ith 
d, 
ini 


JunE 20, 1935 


FOUNDRY TRADE JOURNAL 


Norbide—B,C 


A NEW NORTON PRODUCT 


Man is continually trying to outdo nature— 
to make products better than she makes them 
and to develop something new. In one field, 
however, nature has not yet been surpassed. The 
diamond still remains the hardest known sub- 
stance—still defies successful imitation. In the 
research laboratories of Norton Company, how- 
ever, there has been produced an entirely new 
substance, the hardest material ever produced 
by man for commercial use. This material is 
Norton Boron Carbide (B,C) and it bears the 
trade mark ‘‘ Norbide.’’ 

In grain or powdered form, it is the hardest 
manufactured abrasive known, doing jobs that 
have previously been possible only with diamond 
dust. In moulded form, it resists abrasion to a 
greater degree than any other substance except 
the diamond and can be used where an exceed- 
ingly hard, smooth surface is desirable. 

The development of Norton boron carbide 
(Norbide) was not an accident, but the result of 
vears of careful, painstaking research. The 
Norton laboratories have been constantly seek- 
ing to develop an abrasive material harder than 
silicon carbide (Norton trade mark ‘‘ Crysto- 
lon ’’) which for over a quarter of a century has 
ranked next to the diamond for hardness. 

A material has been available, known as boron 
carbide, but it has contained large amounts of 
free graphite. Thus such a product has been 
without value for the abrasive field since it 
consists of a mixture of a small volume ot 
material that has abrasive properties with a 
large volume of graphite that has lubricating 
properties. Success came when Norton Company 
discovered a method of producing in an electric 
furnace a compound of boron and carbon that is 
of exceptionally high purity, containing not less 
than 99 per cent. pure boron and_ carbon. 
Chemically, it is known by the formula B,C and 
is crystalline in formation, 


Characteristics 

The chemical and physical properties of Norton 
horon carbide are set out in Tables I-IV. Its 
hardness is next to the diamond itself, being 
considerably greater than that of silicon carbide, 
previously considered as second to the diamond. 
Of next importance, probably, is the fact that it 
is. self-binding. Under tons of pressure and 
thousands of degrees of heat, powdered boron 
carbide (B,C) may be moulded without bonds 
or cementing metals into a homogeneous, one- 
phase crystalline body of accurate dimensions. 
When polished, moulded boron carbide has a 
hard, smooth, flawless surface that is ideal for 
many commercial purposes. Another interesting 
and exceedingly valuable feature of boron car- 
hide is its inertness, or resistance to corrosion. 
It is unaffected by all solutions of acids and 
alkalis, both concentrated and dilute. Oxidising 
mixtures are without effect. Moreover, 
oxidation affects the material but little up to 
1,000 deg. C. At this temperature the diamond 
hurns completely. In spite of its hardness, 
Norton boron carbide is lighter than aluminium, 
its density being 2.52 grams per cub. cm. Its 
coeficient of expansion is 0.0000045 per deg. C., 
or approximately two-thirds that of steel. The 
compressive strength of moulded boron carbidk 
is 260,000 Ibs. per sq. in. 


Manufacture 

This new material with such unusual proper- 
ties is made from two of the most commonplace 
materials imaginable carbon, in the form of 
The medium that trans- 
forms these two simple materials is heat, the 
tremendous heat that is created in the special 
Norton electric furnace. 


coke, and borie acid. 


The first step involves the removal of the 
water of crystallisation which accompanies the 
boric-acid crystals. The removal of this water 
changes the physical character of the boric acid 
from its powder into that of a hard glass, 
slightly harder than ordinary window glass. 
This anhydrous oxide must be carefully pro- 
tected to prevent it from reabsorbing water from 
the air and returning to its normal form of boric 
acid. Carefully-weighed quantities of the anhy- 


CHEMICAL AND PHYSICAL FACTS ABOUT 
NORBIDE 


(Norton Boron Carbide) 


[.—Comparison of Hardness (Ridgway, Ballard 
and Bailey). 
Extension of Moh’s 
scale. 


Moh’s scale. Metal equivalent. 


(6) Orthoclase 


(6) Orthoclase or 
periclase 
(7) Vitreous pure 
silica 
(8) Quartz 
(9) Topaz 
(10) Garnet 
(11) Fused zirconia 


(7) Quartz (8) Stellite 
(S) Topaz 
(11) Tantalum 
carbide 
(12) Tungsten 
carbide 


(9) Sapphire (12) Fused alumina 
(13) Silicon carbide 
(14) Boron carbide 
(10) Diamond | (15) Diamond 


Tabie IL.—Complete Analysis of the New Boron Carbide 


(Ridgway). 


Sample rheoretical. 
D-258. 
B,C, | B,C. 
| 


Per cent. | Per cent. | Per cent. 


Total boron 77.3 83.8 
| 
Fe .. 0.14 — — 
Total carbon | 21.0 21.5 | 15.5 
Undetermined 0.6% — 


II.—Resistance to Compression 


(Ridgway). 


Average modulus of rupture 


Material tested. 
in compression. 


| Lbs. persq.in. | Kg. per em.?. 
260.000 


Moulded B,C 18,000 
Dense SiC... 82.000 | 5,800 
Crystalline Al,O, 75,000 | 5,300 
Artificial ruby 42,000 2,960 
Optical quartz 58.000 | 4,100 
Spark plug porcelain 72,000 | 5,100 
Fused silica... 38,000 | 2.700 
Fused magnesia aN 21,000 1.500 


1V.— Coefficient of Expansion (Ridgway). 
Average linear 
coefticient of 
ex pansion 
for 1 deg. C. 


Temperature 
range. 
Deg. C. 


Product. 


Moulded B,C .. 25 to 800 


45 
Graphite electrode 20 to 900 | 12 
Crystalline Al,O, 900 72 x ie 
SiC 100 to 900 47 


drous glass are proportioned with the highest- 
grade petroleum coke (the inclusion of any ash 
impurities will destroy the quality and value ol 
the resultant product). In a furnace of th 
resistance type, which reaches a temperature 
approximating 2,660 deg. C. the oxygen is taken 
away from the glass and carbon substituted. At 
the very high temperature obtainable only in 
the electric furnace, the carbide melts and from 
this melt there are formed beautiful crystals of 
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boron carbide—crystals which may serve as an 
abrasive just as they are taken from the 
furnace. 
Uses 

Norbide products are marketed in two forms 
and it is interesting to note that their uses 
are almost diametrically opposite. In powdered 
form Norton boron carbide is an extremely hard 
abrasive and is used for many lapping jobs that 
have previously been possible only with diamond 
dust. In moulded form, on the other hand, 
Norton boron carbide is extremely resistant to 
abrasion, and is used where an extremely hard, 
smooth, wear-resisting material is required. At 
present Norton boron carbide is not available as 
grinding-wheel abrasive. For grinding 
materials requiring an abrasive of greater hard- 
ness than is supplied by alundum or crystolon 
abrasives, wheels made of crushed diamonds are 
used. 

Norbide Grain and Flour 

Norbide abrasive is crushed and sized into a 
variety of standard grain and flour sizes, rang- 
ing as fine as No. 600. It has proved extremely 
successful for grinding and lapping dies, cutting 
tools and other objects made of cemented tung- 
sten carbide and tantalum carbide. 


Norbide Moulded Products 

The moulding of Norbide is an exceedingly 
exacting operation and the result of considerable 
research and experimentation. The powdered 
horon carbide is placed in special moulds and 
under terrific pressure and at white-heat tem- 
peratures, accurately-dimensioned products are 
formed, The uses for Norbide moulded products 
are many and varied, and new ones are con- 
stantly being discovered 
unsuspected 
originally developed. 

Perhaps the most widespread application of 
moulded Norbide to-day is as a lining for the 
nozzles used in pressure or sand blasting. These 
linings are showing many thousand times the 
wear resistance under blasting conditions of any 
metal material previously used for this purpose. 

Because of the high intrinsic hardness of 
Norbide, its application to uses where gem 
materials have formerly been necessary was im- 
mediately tried and many successful uses have 
heen uncovered. Not only has it proved valu- 
able as bearing material in electric meters and 
the like, but also for extrusion dies and for 
thread guides on textile machinery, particularly 
rayon, which has great abrasive wear on ordi- 
nary thread-guide materials. 


many of them for pur- 


poses when the material was 


Norbide Metallurgical Compound 
Norbide has possibilities as an economical 
source of boron for metallurgical purposes —both 
as an alloying material and as a scavenging 


agent. In the latter case use is made of the 
powerful deoxidising properties of both boron 
and carbon, The boron content of Norbide 


metallurgical compound may run as high as 75 
per cent. 
Norbide Abrasive 

The extreme hardness of Norbide abrasive 
makes it suitable for many lapping operations 
that heretofore have been possible only with 
diamond dust—and at a considerable saving in 
cost over the latter product. Norbide abrasive is 
extensively employed for the machine lapping of 
cemented carbide wire-drawing dies both on 
new dies and for refinishing. It is also used for 
lapping flat cemented carbide tools and for lap- 
ping geological and metallographic specimens. 

Norbide abrasive is available in }-lb., 1-lb. and 
5-lb. cans in standard grain sizes up to 240 and 
in the following flour sizes: 280, 320K, 400, 500, 
600. For most roughing operations sizes 240 or 
280 are used. The majority of finishing is done 
with 320K. Finer sizes give a better finish but 
have a slower cutting action. 


Norbide Pressure Blast Nozzles 
In the pressure-blasting field, or sand-blasting 
as it is more commonly known, nozzles lined with 
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Norbide are showing noteworthy results. Not 
only is nozzle life increased many hundreds of 
times—often thousands—but the over-all effici- 
ency of the entire blast-cleaning equipment is 
improved. Air consumption is considerably re- 
duced. Stream contour and velocity are better 
controlled. Norbide nozzles are made in all the 
common styles and sizes used in foundries and 
in the stone-working industry. 

Nozzle Life.—This varies considerably with 
different installations, depending on many fac- 
tors—such as nozzle size, the abrasive material 
being used and the air pressure. The standard 


guarantee for Norbide nozzles is that at air 
pressures not exceeding 90 Ibs., wear at the 


outlet end will not be more than 50 per cent. 
of the original orifice diameter for a period of 
200 hrs. with aluminium-oxide abrasive, 750 hrs. 
with silica sand and 1,500 hrs. with steel grit or 
shot. From foundries and stone-working shops 
come many reports of Norbide nozzles that have 
far exceeded the above hours. 
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FASTEN ON WALL IN 
SAND BLAST ROOM 


Fig. 1—SuGGesteEp CONSTRUCTION OF A 
NORBIDE NOZZLE. 


Air Consumption 

Because the opening in a Norbide nozzle 
mains practically constant in size for a long 
period of time air consumption is considerably 
decreased. Users report that they are often able 
to lower the setting of their compressor as much 
as 10 Ibs., and that there is in addition a 
saving in the volume of air consumed. 


re- 


Stream Contour and Velocity 

Because the opening in a Norbide nozzle 
retains its true cylindrical shape and size the 
stream contour remains concentrated and abra- 
sive velocity does not drop. 

The nozzle itself consists of a Norbide liner 
mounted in a metal adaptor, as shown in Fig. 1. 
The Norbide liners are made at the Norton 
Company's electric-furnace plant at Chippawa, 
Ontario, Canada. The liners are mounted in the 
adaptor, which, with the nozzle holders and other 
parts, are made in England by Norton Grinding 
Wheel Company, Limited, Welwyn Garden City, 
Hertfordshire. 


French Foundry Conference 


As previously announced, the annual conter- 
ence of the Association Technique de Fonderic 
will be held in conjunction with the Internationa! 
Congress of Mining, Metallurgy and Applied 
Geology, which is to take place in Paris from 
Cctober 20 to 26. The following Papers are ex- 
pected to be presented :—‘ Cast Iron and the 
Klectric Furnace,’? by A. Le Thomas; ‘* Special 
Irons,’? by A. Le Thomas and M. Ballay; ‘* Mal- 
leable Cast Tron,’’ by Prof. Tonceda and M. 
Gailly; ‘‘ Casting under Pressure,” P. 
Bastien; ‘‘ Lessons from the Belgian Foundry 
Congress,” by J. Léonard (its President) ; 
‘* Refractory Materials and Silicates,’’? by Mr. 
Budnikoff ; ‘‘ The Modulus of Elasticity of Cast 
Iron,’’ by Mr. Mitinski; ‘‘ Temper Carbon in 
Black-heart Malleable,’”” by Mr. Lissner, and 


‘“*The Cementation of Grey Cast Tron and some 
Special 
Laissus. 


Alloys with Beryllium,’’ by Dr. J. 
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“K” Monel Metal 


MODIFICATION OF ORIGINAL METAL 


Engineers and metallurgists have long been 
familiar with the valuable properties of the alloy 
known as Monel metal, which is used where re- 
sistance to corrosion and strength are required. 
There has now been made available, as the result 
of twelve years’ laboratory study and production 
development, what is essentially a superior form 
of this alloy, in which mechanical properties 
hitherto only available in alloy steels may be 
cbtained by simple heat-treatment. 

By the addition of aluminium and careful 
adjustment of the composition, ‘‘ K’’ Monel 
metal, as the alloy is termed, retains the charac- 
teristic corrosion resistance of the original metal. 
At the same time the material may, by heat- 
treatment, be rendered soft or hard and strong. 
The alloy is also readily workable either cold or 
hot, thus rendering its production in the usual 
forms a commercial proposition. In the soft 
condition it has a hardness of approximately 
140 to 150 Brinell. By heat-treatment alone, 
this hardness can be increased to over 260 
Brinell, while by a combination of cold work and 
heat-treatment hardnesses of 320 Brinell or more 
may be obtained. The ‘‘ Nickel Bulletin ’’ con- 
tained the following details of its properties. 


Magnetic Properties 


The new alloy is non-magnetic under ordinary 
working conditions and remains so at sub-normal 
temperatures. No measurable difference in 
magnetic permeability between soft and fully 
hardened metal has been found. 

This non-magnetic quality is particularly 
valuable in instrument, aircraft and radio work. 


TABLE I.—Typ/cal Propert'es in Various Cond. tions. 

Ultimate} Yield 
strength.| point. | 

Condition. Tons Tons | Brinell. 

per per | oin 
| | 


} Sq. In. 


Hot-rolled and | | 
softened ; 39 19 35 
Hot-rolled, soft- 
ened and ther- 
mally hardened 60 43 30 70 270 
Cold-worked and | 
thermally hard- 


72 60 15 
For example, in aircraft, non-magnetic corrosion- 
resisting wire of high strength is needed. Some 
materials though non-magnetic in the soft con- 
dition, become magnetic after being cold-worked 
to develop higher strengths. The non-magnetic 
quality, however, is retained in the fully- 
hardened condition. It has the following 
physical constants:—Density, 8.58; weight, lbs. 
per cub. in., 0.31; melting point, 1,315/1,345 
deg. C.; specific heat (20-400 deg.), 0.127; co- 
efficient of expansion—25-100 deg. C. 0.000014 
per 1 deg. C., 25-300 deg. C. 0.000015 per 1 deg. 
C., 25-600 deg. C. 0.000016 per 1 deg. C.; mag- 
netic transformation—below minus 79 deg. C.; 
elastic modulus—in tension 26,000,000 Ibs. per 
sq. in., in torsion 9,500,000 Ibs. per sq. in. 


Mechanical Properties 


‘*K ’? Monel metal can be supplied in three 
different conditions:—(a) As _ hot-rolled and 
softened; (b) hot-rolled, softened and 
thermally hardened; (ce) cold-worked and 
thermally hardened. The latter condition, 


whereby thermal hardening is superimposed on 


** cold-worked ’’ hardness, gives the greatest 
degree of hardness and the highest ultimate 


strength. Typical properties for these three 
conditions are shown in Table I. 

In the fully-heat-treated condition the metal 
will carry an alternating stress of 174 tons per 
sq. in. for 10,000,000 reversals without fracture. 
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Strength at Elevated Temperatures 
Table IL gives the strength of elevated tem- 
peratures, determined by short-time tensile tests, 
of cold-drawn and heat-treated rod :— 


TABLE II.—Strength at Elevated Temperatures. 


| 
Max. | viela | Propor- | 
Temp., limit. | Red. 
dew. C. : s Tons | per cent. | in area. 
per on2in. |Per cent 
per | : 
8q-In. sq. in. | 
25 | 46.9 | 21.0 38.9 
95 46.4 21.0 37.0 
205 | 44.6 20.0 35.0 
315 37.5 19.5 32.8 
425 | 36.3 18.5 29.8 
540 31.5 9.5 9.8 


have not been carried out, but the following 
results give some idea of the behaviour of 
this alloy under prolonged stress. Specimens of 
rod which had been cold-worked and heat-treated 
to give a Brinell hardness of 285 sustained a 
load of 30 tons per sq. in. at 400 deg. C. for 


three weeks without showing any measurable 
creep. In the case of fully-heat-treated rod 


having a Brinell hardness of 240, which had not 
been cold-worked, a load of 20 tons per sq. in. 
was sustained for three weeks without showing 
any measurable creep. 


Heat-Treatment, Machining and Uses 


To soften this metal it should be heated to a 
temperature of approximately 800 deg. C. for a 
sufficient time to ensure complete soaking, and 
quenched in water or oil. To harden, the 
material should be reheated to a temperature of 
590 deg. C. and slowly cooled. The degree of 
hardness developed varies to some extent with 
the time of exposure at this temperature. Four 
hours is generally sufficiently long to develop 
practically full hardness, but slightly-increased 
hardness results from holding at this tempera- 
ture for six or eight hours. The hardening 
treatment can be applied to softened, hot-rolled 
or cold-worked material. 

In the softened condition or moderately- 
hardened (up to 270 Brinell) it can be machined 
at almost the same speeds and feed as for mild 
steel, provided good quality high-speed steel tools 
are used. In the work-hardened plus thermally- 
hardened condition (Brinell 280/330 or even 
higher) Widia or similar tools are usually neces- 
sary, but this can be avoided by machining before 
final thermal hardening. 

The uses of ‘‘ K ’’? Monel metal are essentially 
those which demand high strength and/or hard- 
ness combined with high corrosion resistance or 
immunity from rusting. Typical examples 
which may be cited are—valves and seats in 
pumps handling oil containing brines and sodium 
sulphide, valves and seats on “ starting-air ”’ 
hottles for Diesel engines, blades for paper- 
making machinery, and impulse blading of steam 
turbines, operating at high pressures and 
superheats. 


Notes from the Branches 


Scottish Branch.—The members ot the Scottish 
Branch have received an invitation from Messrs. 
James Howden & Company, Limited, Scotland 


Street, Glasgow, to visit their works on 
June 21. A large number have already accepted 
the invitation, and Messrs. Howden have 
arranged special melt in the Backelsherg 


furnace in order that the members may be able 
to see the entire operation from charging to 
casting. 


Str RatpH Wepcwoop. general manager of the 
London & North Eastern Railway, expressed satis- 
faction with the new conciliation machinery between 
the railway companies and trade unions. when he 
spoke at a luncheon of the Industrial Co-Partnership 
Association in London. He said that he believed 
the organisation would be thoroughly successful. 
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An attractive Stand is the 
‘half-way’ house to success 


Let us design and build your Exhibition 
Stand. We are actual manufacturers, of 
| over 50 years’ standing, and devise Stands 
of infinite variety and modern character. 
| ON HIRE with Show-cases, Furniture, 
: Lighting, etc., if desired. 


A Sketches and Estimates on application 
a OFFICIALLY 


nd APPOINTED 
TO THE 


ome mor ELMES & COC., LTD., 


Head Offices (adjoining Elm Tree Works): 
on OLYMPIC HOUSE, NEWINGTON GREEN, 


a Telephone : CLISSOLD 6901-2-3-4 Telegrams: ‘“*STANFIT, FINSPARK, LONDON.” 


“The brand of proved rel fy 
Lay 


. 


Supplied to specifications 
tish covering a wide range of 

utrements and employed 
by the leading Railway Cos 
Roll Makers Gnd Engineering 
Founders . 
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The Institute of Welding 


SIR ALEXANDER GIBB OUTLINES THE NEW CONSTITUTION 


At the annual general meeting of the Institu- 
tion of Welding Engineers, held in London 
recently, Sir Alexander Gibb, G.B.E., C.B., the 
newly-elected President, delivered an address, 
from which we append the following extract. 

The great extension of the use of fusion weld- 
ing in engineering, the important part it has 
already taken in constructional activities, the 
many directions in which it is being applied in 
the ferrous and non-ferrous metal industries, 
have for some time past pointed with emphasis 
to the need for a strong central organisation to 
which all interests can look for guidance in the 
many difficult technical problems that arise in 
connection with welding processes. It is now 
accepted that welding demands special study and 
specialised treatment. 

Although its development has in some ways 
been more immediate on the Continent than in 
this country, British engineering is little, if 
at all, behind in its technique. British engi- 
neers are still—and_ rightly—a_ little more 
cautious in the application of welding than their 
Continental rivals. 

Srrucrures.—The use of welding until recently 
has been retarded by regulations, but a number 
of industrial and other buildings have been 
built. There are 2,500 tons of steel in a set of 
welded gas-purifier boxes at Billingham. The 
entertainment hall at Bexhill is the first welded 
public building of any size. On the Continent 
there are a dozen buildings of more than 12 
storeys, and four of more than 18 storeys. 

all-welded ships include 
the most successful new ferry boat on the Forth, 
the ‘ Robert the Bruce ’’—149 ft. long—and the 
Peter G. Campbell,’’ which was safely de- 
livered in Canada for work on the Great Lakes. 
In most ships, including destroyers and cruisers, 
bulkheads and strength decks are welded. 

Rotting Srock.—One hundred and fifty 60-ft. 
underframes for passenger stock for the 
L.N.E.R. have been built. Welded underframes 
will be used for the Silver Jubilee train, which 
will do the Neweastle-London journey in less 
than 4 hrs.—necessitating long stretches at over 
100 miles per hr. This is still a long way short 
of what has been done in the United States, par- 
ticularly in the magnificent new Burlington 
Zephyr Diesel high-speed train which is built of 
welded stainless steel and attains a speed of over 
100 miles per hr. in its daily service between 
Kansas City and Lincoln, doing the 251 miles 
in 4 hrs. 

Evecrricat.—In the electrical industry the 
use of welding has reached an advanced stage 
of development, nearly all stator frames and the 
rotors for electrical machines are now fabricated 
by welding, including the largest machines made. 
Transformers and switchgear tanks of all sizes 
are also made. Welded high-pressure pipe linés 
are now becoming standard practice for hydro- 
electric development. 

Bripces.—The Newport approach bridge over 
the railway branch line is the best example in 
this country. In Belgium, also, over two dozen 
Veerendeel-truss bridges are being built over the 
Albert Canal, with spans up to 250 ft. In Ger- 
many over two hundred railway bridges, with 
spans up to 170 ft., have been built, and road 
bridges up to 300 ft. 

Borters.—The first all-welded steam boiler was 
put to work in London a short time ago. In 
Switzerland, however, boilers and _ pressure 
vessels for high pressures have been fabricated 
by welding for ten years. Oil-cracking stills 
with shells of great thickness have been built in 
America for several years. 


Macwines.—Construction of bedplates for 


large machines is quickly becoming standard 
practice. 


Diesel-engine frames for land and 


marine service are gaining favour. The relia- 
bility of welded construction under heavy ser- 
vice is indicated by the behaviour of the welded 
tubes and equipment for excavation and power 
shovels. 
Utility of Welding 

In most of these fields, welding operates prin- 
cipally as a means of joining metals; but it 
must also be regarded from the wider point of 
view of an art which opens up for most metals 
new fields of usefulness by permitting greater 
variation and facility in structural design and 
by permitting greater variety in composition or 
alloy. Weldability is an essential quality in 
nearly all metals used in modern industry. The 
information available remains insufficient. Engi- 
neers are handicapped by the absence of full 
reliable data. It was to be expected, therefore, 
that widespread attention should be attracted to 
the ‘* Symposium on the Welding of Iron and 
Steel’? which was held last month under the 
auspices of the Iron and Steel Institute. Seven 
to eight hundred engineers of international in- 
terests and connections attended each session of 
the Symposium, and it was evident that 
there was an hitherto unsatisfied demand for in- 
formation on welding and for the scientific and 
specialised investigation of the problems of weld- 
ing which in turn pointed to a national organi- 
sation as the only means to supply the want. 


Institute of Welding 


It is in these circumstances that the two 
British organisations for dealing with welding, 
namely, the Institution of Welding Engineers 
and the British Advisory Welding Council, de- 
cided early this year to consider the reorganisa- 
tion of their respective constitutions and pro- 
grammes ot work, in order to keep pace with the 
rapid progress of the application of welding. 
A scheme tor the amalgamation of the activities 
and functions of the two bodies was found to 
be practicable and desirable; and as a result the 
Institution of Welding Engineers has now re- 
vised its constitution and changed its name to 
the Institute of Welding, in order to enable it to 
cover the functions of both organisations, to 
undertake a wider and more comprehensive pro- 
gramme of work, and to meet the pressing de- 
mands of all branches of engineering for guid- 
ance in welding matters. 

The Institute of Welding represents a con- 
solidation of all welding interests. Its constitu- 
tion is so drawn up as to allow, in addition to 
membership of individuals as in all scientific 
institutes, a special form of membership by com- 
panies and firms. 

It was felt to be essential, if satisfactory pro- 
gress were to be made in research, to have the 
support of companies and firms. They are 
vitally concerned, and ordinarily are more able 
to shoulder the burden and cost of extensive re- 
search work. At the same time, it must be 
emphasised that the Institute is not directed to 
propaganda in any form. It will strive to 
advance the art and practice of welding as one 
of the departments of engineering. The Insti- 
tute challenges no existing engineering institu- 
tions or interests. It seeks to contribute in its 
specified sphere to the science of engineering. 


(Concluded from next column.) 


should be expected from the electrolytic corro- 
sion theory) it withstands the corrosive action 
of sea water when in contact with bronze, brass, 
and stainless steel. A typical use is for port 
covers on Italian warships; although these are 
riveted directly on steel plates and their fittings 
are of bronze, there is no sign of corrosion. 
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Aluminium Alloys Exposed to 
Sea Water 


Frederico Giolitti, in the course of a letter to 
** Metal Progress,’’ states that, notwithstanding 
the great progress made in the last few years in 


the manufacture of aluminium alloys to resist 


corrosion in sea water and marine atmospheres, 
their applications in European naval construc- 
tion are not so extensive as they should be, when 
the great advantages of their low specific gravity 
are taken into account. Extensive use of alumi- 
nium and thin stainless steel for deck structures 
on American warships is proof of the fact that 
American naval constructors are well informed 
on these matters. 

This fact may be partly due to the inadequate 
attention paid to the special conditions of ser- 
vice. In this connection, a surprising example 
is derived from Dr. Panseri’s examination of 
some aluminium ingots recovered from the cargo 
of a boat torpedoed in 1918 in the Mediter- 
ranean. They had the following average com- 
position: —Aluminium, 98.6 per cent.; silicon, 
9.3 per cent.; iron, 0.4 per cent.; and copper, 
0.2 per cent. In spite of the low purity of the 
metal, the corrosion of the ingots was very 
slight and strictly superficial, and the tensile 
strength perfectly normal. It is evident that in 
this case the seemingly extraordinary resistance 
ef the metal to the action of sea water was 
mainly due to the special conditions of expo- 
sure, especially to the small quantity of oxygen 
dissolved in sea water at a depth of approxi- 
mately 250 ft. 

Strong aluminium alloys coated with pure 
aluminium (the well-known ‘ Alclad ’’) are right- 
fully regarded as having excellent resistance, 
especially when given the anodic surface treat- 
ment. Users generally understand that the heat- 
ing of such coated alloys should be avoided, but 
comparatively few data are available about the 
change in chemical resistance and physical pro- 
perties due to heat-treatments of considerable 
duration. C. Guidi has recently published ex- 
tensive researches in this direction. Brief heat- 
ing at or below 900 deg. Fah. improved the 
‘“* Alclad ”? sheet; 5 min. at or above 950 deg. 
Fah., however, caused very erratic performance, 
explainable only by great alterations in the 
structure of the metal. Examination led to the 
indication that this was primarily due to diffu- 
sion of copper from the alloy into the pure sur- 
face layers, to the detriment of the quality of 
both core and skin. 

Bv far the greatest interest of naval and air- 
craft constructors has been in aluminium alloy 
castings of one fundamental type, containing 
aluminium, silicon, magnesium, manganese, an- 
timony, and sometimes small percentages of iron 
and titanium. 

The composition for alloys of this variety 
adopted in Italy is included in the following 
chemical limits for the principal elements (per 
cent.):—Magnesium, from 1.8 to 2.2; man- 
ganese, from 1.2 to 1.4; antimony, from 0.15 to 
0.25; silicon, from 0.5 to 0.7% iron plus titanium, 
from 0.15 to 0.3; aluminium, balance. 

The principal physical properties are :—Ten- 
sile strength (sand cast), 10.7 to 13.8 tons per 
sq. in.; specific gravity, 2.71 to 2.73 grms. per 
eub. cm.; melting point (liquidus), 1,185 deg. 
Fah.; pouring temperature, 1,300 to 1,400 deg. 
Fah.; interval of solidification, 1,185 to 1,150 
deg. Fah.; shrinkage (linear), 1.3 to 1.5 per 
cent.; coefficient of thermal expansion (between 
20 and 100 deg. C.), 0.000023; thermal con- 
ductivity, 0.346 units; electrical con- 
ductivity, 34 to 41 per cent. of copper standard. 

As for the corrosion resistance, its loss of 
weight per 100 sq. cm. surface in active NaCl 
solutions varies between 0.1 and 0.2 grms. per 
24 hrs. 

One of the typical advantages of this alloy for 
naval construction is that (contrary to what. 


(Concluded in previous column.) 
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This Week’s News in Brief 


Trade Talk 


THE NEW CARGO STEAMER, ‘‘ Harpagon,”’ 
Messrs. Lithgows, Limited, Port Glasgow, for 
Messrs. J. & C. Harrison, Limited, London, has 
just completed very successful trials on the Clyde. 

A HITCH HAS OCCURRED in connection with the 
proposed steelworks in Tipperary, a report to the 
Urban Council stating that the English firm sponsor- 
ing the project wanted to monopolise the shares. 
Negotiations in progress are expected to smooth 
matters out satistactorily. 

A LEADING GERMAN INDUSTRIALIST, Dr. H. G. 
Weldrich, of Siegen, was entertained to luncheon 


built by 


by members of Coatbridge ‘Town Council on 
June 14. The Whifflet Iron Works have secured 


the exclusive right to manufacture certain patented 
products associated with Dr. Weldrich’s firm, and 
his visit to Coatbridge, it is expected. may even 
tually lead to important developments. 

Messrs. JoHN Brown & Company. 
Clydebank, have received an order to build a motor- 
ship of about 10.800 tons gross for the Blue Star 
Line. The vessel is to be specially designed for 
the owners’ fruit-carrying trade between North 
America and this country. She will be fitted with 
Diesel engines designed to give a speed of 16 knots. 
It is reported that inquiries are being made for two 
further Blue Star liners. 

Mr. Lawrence ENNiIs. managing director of 
Messrs. Dorman, Long & Company, Limited. speak- 
ing at Dormanstown on Saturday last. said that the 
Redcar Works) were in a healthy state. and_ it 
was a source of pleasure to the directors that they 
had been able to restart the coke ovens and_ blast 
furnaces. They were about to embark upon heavy 
expenditure on another blast furnace to be 
to meet any new demands. 

Messrs. Donatp Bean & Company. in 
sulating engineers, Govan, Glasgow, have secured a 
contract valued at £24.000 for insulation work on 
the Cunard White Star liner ‘‘ Queen Mary.’ All 
boilers and engines are to be covered with a special 
type of asbestos. and the underside of the decks will 
be covered with Cape-blue asbestos, with a hard 
slate finish. The asbestos with slate is designed to 
prevent the access of rats to engine and_ boiler 
rooms. 

THE FINANCIAL INTERESTS responsible for the re- 
organisation of Davy Bros., Limited, Sheffield. have 


ready 


now assumed control. and have appointed Mr. 
William Reid as general manager. The board of 


directors is being reconstituted, and the first three 
directors are:—Mr. E. J. Fox, chairman: Mr. 
Albert Peech, and Mr. R. F. Norland. It will be 
gathered that, with the fresh funds at its disposal, 
this old-established Sheffield company has now been 
placed in the position to carry out contracts of the 
largest magnitude. 

REPORTS HAVE BEEN in circulation for some time 
to the effect that a merger is to be arranged between 
Messrs. Colvilles, Limited, and the Steel Company 
of Scotland. Limited. The report has, however. 
not been officially confirmed. Sir James Lithgow. 
chairman of the Steel Company of Scotland. in the 
course of an interview, said :—‘‘ It would 


not be 


Vitreous Enamellers in Scotland 
(Concluded from page 408.) 


favourably commented upon. 
ing, finishing and plating departments, the 
woodworking department and a special shop for 
attaching beautifully-coloured celluloid sheets on 
to closet seats were visited in turn, after which, 
what was to the writer the most interesting part 
of the works was inspected. This was the 
ceramic department, where all types of high- 
grade sanitary ware is manufactured. After a 
substantial tea, Mr. Whittle thanked the direc- 
tors and staff for their innumerable courtesies 
extended to the visitors, and Mr. D. Shanks 
replied. Whether or not sufficient interest has 
been aroused in Scotland to warrant the forma- 
tion of a section of the Institute, the contacts 
so happily made will certainly be maintained. At 
the least, the Institute proposes to hold one 
meeting a year in Scotland. 


The brass found- 


right for me to say there is nothing in it, but we 
have been trying for the past five years to come to 
some agreement. There is, however, no new move or 
development to confirm the rumours said to be in 
circulation.’’ The firms used to be keen competi- 
tors, but some time ago a measure of co-operation 
was entered into. 

IN A SHORT TIME the ring of ironworks which sur- 
rounded Motherwell and Wishaw may be completely 
gone, and all the work concentrated in a few big 
establishments. Meanwhile, the smaller local works 
are being steadily reduced by a process of attri- 


tion. It is learned that there is little prospect of 
the Pather Iron & Steel Works at Wishaw ever 
going into regular production again. Most of the 


stores and small equipment has already been sold, 
and the mills may soon be dismantled. The works. 
which have a long history, consist of a forge. several 
sheet mills and a guide mill. The chairman of the 
company, Mr. William B. Thomson, D.L., J.P., 
received a knighthood in the recent honours list. 

EXPECTED that before the end of the year 
Clyde automatic stoker manufactured by 
Alexander Stephen & Sons, Limited, Lint- 
house, Glasgow, to the designs of the Clyde Oil 
Fuel System. will have become a valuable addition 
to new Scottish industries. By that time it is ex- 
pected that over 50 of the new stokers will be on 
the market, and a yearly output of about 400 is 
anticipated. The new stoker can burn a cheap class 
of fuel for which there has hitherto been only a 
very restricted market. Mr. R. F. Jones, managing 
director of Clyde Oil Fuel System, Limited. has 
stated that all the patents for the stoker are British 
and all material required for its construction would 


Is 


be obtained in Scotland. 
A LARGE PARTY of officials of the Leicestershire 
Colliery & Pipe Company. Limited. Ashby-de-la- 


Zouch, paid a visit recently to the works of Messrs. 
Anderson, Boves & Company. Limited, at Fleming- 
ton. Motherwell. At luncheon, Mr. James B. 
Sheffield. joint managing director of the firm. pre- 
sided, and expressed regret that his colleague, Mr. 
Anderson, was unable to be present owing to his 
absence On Mr. Anderson's and his own 
behalf, and in the name of the other directors, he 
welcomed the party to the works in Motherwell, and 
hoped that they had seen something that was of 


abroad. 


value and interest to them in their work. Mr. 
Johnston and Mr. Greenall replied on behalf of 
the Leicestershire Colliery & Pipe Company, 


Limited. 


Contracts Open 


Buenos Aires, July 10.—Six Diesel-driven pump- 
ing sets, for the Argentine State Oilfields 
Directorate. The Department of Overseas Trade. 
(Reference G.Y. 15,227.) 

Singapore, August 12.—Cast-iron spigot and 
socket or steel pipes and specials in sizes ranging 
from 3 in. to 12 in. dia., for the Singapore 
Municipality. The Department of Overseas Trade. 
(Reference G.Y. 15,200.) 

London, June 24.—For the Fulham Borough 
Council:—Manufacture, delivery and erection of 
Section T—coal conveying piant, comprising belt 
conveyors, gantries, transporter, jib cranes, etc. ; 
Section AD—single-core oil-duct reservoir-fed type 
cable for five 66,000-volt three-phase and two 
neutral circuits. Messrs. Preece. Cardew & Rider, 
8 and 10, Queen Anne’s Gate, Westminster, S.W.1. 


New Company 


(From the Register compiled by Jordan & Sons, 
Limited, Company Registration Agents, 116 to 118, 
Chancery Lane, London, W.C.2.) 

Amalgamated Oxides, Limited. — Capital. 


£360,000. To acquire part of the undertakings of 
N.C. Metal Company, Limited, and H. Edwin Coley, 
Limited, and the whole undertakings of the Zinc 
Manufacturing Company, Limited, and the Metallic 
Ore Reduction Company, Limited. Directors: S. C. 


E. Lloyd, Sir George Roberts, Bt., K. D. R. 
Morrice, W. F. C. McClure, J. C. Lloyd, W. 
Stewart, and P. Still. . 


JUNE 20, 1985 


Personal 


Mr. AND Mrs. James F. Smituiz, of Kilmarnock, 
have celebrated the fiftieth anniversary of their 
marriage. Mr. Smillie spent practically the whole 
of his working life with Messrs. Glenfield & Ken- 
nedy, Limited, Glenfield Works, and retired on 
pension about three years ago. 


Wills 


Hotpen, Epwarp, of Hove. formerly of 
Edgbaston, retired ironmaster 
McCosu, Wittiam W., a director of 
Messrs. William Baird & Company, 
Gartsherrie Tron Works. Coatbridge 
tyLaNDs, W. D., secretary and manager 
of Messrs. Henry Wilson & Company, 
Limited, iron and bronze founders, 
Proctor, W. H. W., of Coventry, man- 
aging director of the Wycliffe 
Foundry Company, Limited, Lutter- 
worth, and a director of Follsain 
Metals, Limited, Lutterworth, and of 
the Globe Foundry Company, Limited, 
Coventry 


£9,370 


£351,391 


£1,516 


£27,433 


Company Reports 


Falkirk tron Company, Limited.—Net profit, 
£10,064; available eredit balance, £34,284; dividend 
for year of 3 per cent. 

British Oxygen Company, Limited._.Payment fo 
half-year to June 30 last on the 63 per cent. cumu- 
lative preference stock. 

James Keith & Blackman Company, Limited.— 
Available, after providing for payment of preference 
dividend and making allowance for depreciation and 
reserves against doubtful debts, £32,067; dividend 
on the ordinary shares of 12} per cent., £19,375; 
written off freehold land and buildings, Arbroath, 
£2,133; carried forward, £10,559. Meeting June 31 

Electric Furnace Company, Limited.—Net profit, 
£14,338; brought in, £1,793; interim dividend of 
34 per cent. on the cumulative preferred ordinary 
shares, £2,982; interim dividend of 25 per cent. on 
the ordinary shares, £1,950; final dividend of 3} per 
cent. on the preferred ordinary shares, £2,982; final 
dividend of 44 per cent. on the ordinary shares, 
£3,511; general reserve, £2,500; carried forward, 
£2,205. The British licence for a new type of electric 
furnace of French origin has been obtained. 

Whessoe Foundry & Engineering Company, 
Limited.—Profit. £15,187; depreciation, £4,620; fees, 
£1.931; staff welfare and provident schemes, £1.044; 
brought in, £3,940; dividend of 5 per cent., £7.750; 
carried forward, £3,781. There has been brought in 
to the credit of profit and loss account the balance 
of profit on investments realised during the year, 
after writing £302 off an investment in a subsidiary 
company. The turnover for the year again showed 
an increase, but prices were still keenly cut. The 
vear closed with a larger volume of orders on hand. 


=== 
Lamellar Pearlite 


In the ‘‘ Revue de Métallurgie,’’ Cor. T. 
BELAlEW, describing work on the structure and 
origin of lamellar pearlite, points out that the for- 
mation of fine films of cementite which follows 
closely on the production of ferrite does not destroy 
the crystalline structure of the a-grains; thus the 
orientation of the ferrite in the grain structure is 
unaltered. All the cementite flakes are formed 
under identical conditions and all are similarly 
orientated. Pearlite is formed grain by grain, the 
mean diameter of the grain being equal to the 
length of the lamella, while the ferrite inducing and 
preceding the formation of cementite gives parallel 
laminz, uniformly spaced and directed in the sense 
of formation of the grain, thus giving a charac- 
teristic lamellar structure. If the velocity of dif- 
fusion of the carbon exceeds much that required for 
lamellar formation irregular lamine are produced 
and an abnormal steel is obtained in place of a 
normal one. If, moreover, the pearlite does not 
crystallise normally and if the lamine are produced 
at different points simultaneously instead of in asso- 
ciation with the ferrite, then a pseudo-Widman- 
staetten form of pearlite is obtained. This multi- 
directional lamination is rare, but has been observed 
in three directions in certain samples. 


— 
= 


433 


ees, 


June 20, 1935 FOUNDRY TRADE JOURNAL 423 


SAND HANDLING CORE & MOULD 
PLANTS DRYING SYSTEMS 


ENGINEERS LTD. 
HALIFAX 


YORKS. 


CORE MAKING MACHINES 


Telephone: 61459 HALIFAX 
Telegrams: “ FEL,’’ HALIFAX 
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FOUNDRY TRADE JOURNAL 


Raw Material Markets 


Prospects in the iron and steel trades are regarded 
definitely more encouraging, following the 


as 
announcement of the agreement concluded at Luxem- 


burg. This optimism was reflected in a sharp rise 
in iron and steel shares on the Stock Exchange. The 
new agreement chiefly affects the semi-finished steel 
trade. 

Much work should result from the big electrifica- 


tion scheme for the Metropolitan railways. just 
announced by the Government. 
Pig-lron 

MIDDLESBROUGH.—The Cleveland iron trade 


maintains its optimistic tone. A slight expansion 
has been recorded in the demand for foundry grades. 
and a number of centracts will shortly fall due foo 
renewal. The entire local output of basic iron is 
going into the associated steelworks, there being no 
surplus available for the open market. Values of all 
foundry and forge qualities are unchanged, delivered 
prices of No. 3 Cleveland G.M.B. being 67s. 6d. in 
the Middlesbrough area. 69s. 6d. North-East Coast. 
67s. 3d. Falkirk and 70s, 3d. Glasgow. No. 1 
foundry grade is 2s. 6d. per ton more than No. 3. 
and both No. 4 foundry and No. 4 forge are Is. 
per ton less. 

There is a strong call for East Coast hematite 
from Sheffield and the Midlands, sufficient to com- 
pensate for the lack of buying from South Wales. 
and producers are heavily booked over the next 
month or so. In addition, a small “ trickle ’’ of 
export orders is coming through, but at very cut 
prices. Home prices continue to be based on No. | 
quality at 69s. per ton delivered Middlesbrough. 


LANCASHIRE.—Most Lancashire — engineering 


centres continue to report increased activity, and 


the future demand for common irons should be of 
a satisfactory extent. judging by the contracts 
entered into with the Midlands producers. Quota- 


tions are steady, with offers of Staffordshire, Derby- 
shire and Lancashire brands of No. 3 foundry iron 
equal to Derbyshire quoted pn the basis of 74s. per 
ton for delivery to users in the Lancashire zone, 
Northamptonshire at 72s. 6d., Derbyshire forge at 
69s. to approved users, Scottish No. 3 foundry at 
from 81s. 6d. to 82s. 6d., East Coast hematite at 
from 75s. to 76s., according to grade, and West 
Coast hematite at around 78s. 6d. per ton. 


MIDLANDS.—The demand for foundry iron from 
the light-castings trade this month has been gener- 
ally up to the average. The controlled prices de- 
livered Birmingham and Black Country stations ave 
67s. 6d. for Northants No. 3 and 7ls. for Derby- 
shire, Lincolnshire and North Staffordshire No. 3, 
less small graduated rebates to large consumers. 
With regard to iron for the general engineering 
trade, the demand keeps up to an appreciable level 
and there is every reason to suppose that. still 
further expansion will take place. | Medium-phos- 
phorus pig-iron is offered at between 72s. and 80s., 
low-phosphorus 85s. to 90s., and special refined iron 
from £5 7s. 6d. to £7 per ton. There is no change 
in the market for hematite pig-iron. There is no 
sign of weakness in prices, the controlled levels 
delivered this area for No. 3 being 78s. for East 
Coast and 84s. 6d. for West Coast. Supplies of 
Welsh hematite are offered at the same level as East 
Coast iron. 


_ SCOTLAND.—Activity is well maintained in the 
iron trades in Scotland. Deliveries of iron to Fal- 
kirk, however, are being stopped in view of the 
local holidays at the end of this month. There has 
been no change in quotations. Scottish No. 1 
foundry is maintained at 72s. 6d. per ton f.o.t. fur- 
naces, and No. 3 at 70s., the latter being in steady 
day-to-day call. No. 3 Cleveland iron continues at 
67s. 3d. f.o.t. Falkirk and 70s. 3d. f.o.t. Glasgow. 


Coke 


Trade in cupola coke is limited to small parcels 
far immediate use, as consumers are generally de- 
clining to enter into forward contracts, in the belief 
that lower prices will rule before the autumn. 


So 
far, there has been no change in values. 


Quota- 


tions for delivery in the Midlands are as follow :— 
Best Durham foundry coke, 36s. to 40s.; 
32s. to 42s. 6d., according to quality. 


Welsh. 


Steel 


The activity which recently developed in the steel 
markets well maintained, and it would 
seem that a fair amount of business which had been 
held up pending the result of the negotiations be- 
tween the British and Continental steelmakers has 
now been released, states the official report of the 
London- Iron and Steel Exchange. Export business 
has not increased to the same extent as the home 
demand, but lately there has been an improvement 
in the volume of inquiry which should result in an 
expansion in business. Considerable activity has 
developed in the semi-finished steel department. Im- 
ports are still being made against old contracts, but 
no new business has been transacted in Continental 
material for some weeks, and as a result the British 
works have secured a considerable amount of busi- 
ness. Although some consumers are carrying heavy 
stocks, the general tendency has been to buy with 
more freedom than for months. A steady 
demand has ruled for finished steel materials and 
business in most branches has been active. The 
requirements of the home market continue to expand 
in the absence of any competition from imported 
steel. and most of the works can look forward to 
busy working conditions for some time. 


has been 


some 


Scrap 


Heavy purchases of American iron and steel scrap. 
to the extent of over 11.000 tons. have recently been 
made in the Cleveland district, but the demand is 
heavy and the market has not been very notice- 
ably affected. For delivery at Middlesbrough works. 
foundry cast-iron scrav is quoted at 52s. 6d.. and 
machinery metal at 55s. There is a_ regula 
demand for cast-iron scrap in the Midlands. heavy 
machinery metal being 55s. to 57s. 6d.. good heavy 
scrap at 50s. and clean light cast iron at 47s. 6d. 
In South Wales there is a limited demand for 
heavy cast iron in large pieces and furnace sizes at 
50s. to 52s. 6d. and for good cast-iron machinery 
scrap at 52s. 6d. to 55s. Activity in scrap iron has 
dropped off slightly in Scotland, although quotations 
are maintained at 57s. for heavy machinery cast-iron 
scrap and 52s. 6d. per ton for ordinary metal. 


Metals 


Copper.—Quotations continued 


to give way 
during the past week. the immediate situation 
being somewhat unsettled. The uncertainty was 


mainly caused by heavy sales om the part of specu- 
lative holders. Reports from various centres indi- 
cate that actual consumption of copper in this 
country is well maintained. 

** Following on the Whitsuntide holidays consump- 
tive interest has not revived and, with more ready 
offering of electro from the States, standard has 
dwindled in value. There has not been the same 
support at lower levels which hitherto has been 


such a marked feature in this market, and the 
undertone therefore is not as good as it was. Fears 


are expressed that the American domestic price may 
be reduced, but it does not seem clear why, with the 
present restriction scheme. such an event should 
have necessarily any effect on the export prices, 
although the Anti-Trust laws presumably are again 
in operation. At the same time it would probably 
have a sentimental one,”’ report Messrs. Henry 
Gardner & Company. 

Daily market prices :— 

C'ash.—Thursday, £31 8s. 9d. to £31 10s. ; Friday, 
£31 12s. 6d. to £31 13s. 9d.; Monday, £31 2s. 6d. 
to £31 3s. 9d.; Tuesday, £30 3s. 9d. to £30 5s.: 
Wednesday, £30 2s. 6d. to £30 3s. 9d. 

Three Months.—Thursday. £31 lis. to 
£31 16s. 3d.; Friday, £32 to £32 1s. 3d.; Monday, 
£31 10s. to £31 11s. 3d.; Tuesday, £30 Ils. 3d. io 
£30 12s. 6d.; Wednesday, £30 10s. to £30 11s. 3d. 


Tin.—The tin market maintains its firm tone. The 
increase of 5 per cent. in national export quotas for 
the third quarter of the year, although it means a 
definite increase in supplies, did not have a weaken- 
ing effect on prices; rather the reverse, as it 
‘generally thought that the market 
warranted an increase of 10 per cent. 

Messrs. Brandeis, Goldschmidt & Company state 


vas 
situation 
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that: ‘* The recommendation of an increase of only 
5 per cent. was a reasonable one in view of the fact 
that there is always a seasonal decline in the con. 
sumption of tin at this time of the year. Neverthe. 
less, nothing has been done to improve the tech- 
nical position existing on the standard market and, 
until the backwardation is eliminated, the price of 
standard tin cannot be a guide to the reat condi- 
tion of the market. An increase in the quotas 
should be accompanied by a fall in the price. but 
the announcement of only a very small increase in 
production led to a firmer market.” 

Day-to-day fluctuations :— 

Cash.—Thursday, £226 5s. to £226 10s. ; Friday, 
£226 15s. to £227; Monday, £227 to £227 5s.; Tues- 
day, £228 10s. to £229; Wednesday, £229 10s. to 
£229 15s. 


Three Months.—Thursday, £220 10s. to £220 lis. ; 


Friday, £220 15s. to £221; Monday, £219 10s. to 
£220; Tuesday, £216 5s. to £216 10s.; Wednesday, 
£217 ds. to £217 10s. 


Spelter.—Interest in this market has been at rather 
a low ebb during the past week. The tonnage going 
into users’ works continues to be heavy, but fresh 
buying has been limited. 

Official quotations were as follow :— 

Ordinary.—Thursday, £13 16s. 3d.; 
£13 16s. 3d.; Monday, £13 = 15s.; 
£13 7s. 6d.; Wednesday. £13 3s. 9d. 


Friday, 
Tuesday, 


Lead.—In the absence of any industrial buying of 
importance, the lead market has been influenced 
chiefly by ‘‘ outside *’ factors, particularly the situa- 
tion of the franc. The position of this metal remains 
fundamentally sound, in view of the strong con- 
sumptive demand on both sides of the Channel. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £13 16s. 3d.; 
Friday, £13 16s. 3d.; Monday, £13 13s. 9d.: Tues- 
day. £13 8s. 9d.; Wednesday, £13 11s. 3d. 


British Non-Ferrous Metals 
Research Association 


inauguration five-year plan of 
work was announced at a luncheon 
held in Birmingham on Tuesday by the British 
Non-Ferrous Metals Research 
the occasion of the fifteenth 
meeting. An appeal was 
financial assistance order 
Association to take advantage 
Government grant for research. 


The 


research 


of oa 


Association, 
annual general 
made for further 
to enable the 
of a_ proffered 


on 


Mr. Thomas Bolton, chairman of the Associa- 
tion, said that in his opinion it was not a 
part of the function of a research association 
to destroy or discourage healthy competition. 
On the other hand, it was its function to provide 
more and more material in the of which 
its members might compete. There might be 


use 


full co-operation without: eliminating — that 
healthy competition that was the secret of 
success, 

Before entering into negotiations with the 


Government in connection with grants for re- 
search the council had decided to investigate 
fully the subjects on which research was most 
needed. Some 140 suggestions for research were 
sent in, and the specially appointed committee 
was able to suggest a programme for five years 
work. The report of the committee was a fine 
piece of work. The programme was based on 
a definite scheme, which could be easily ex- 
panded as funds might become available. In 
any one of the next five years the industry had 
to provide £14,000 before it could receive a 
grant. In return for that the Government gave 
a block grant of £8,000. There was a further 
sliding scale grant bringing the Government 
grant up to a maximum of £12,000 if £19,000 
was provided in industrial subscriptions. : 
Appealing for increased financial support for 
the work of the Association, Mr. Bolton asked 
whether they were prepared to allow that money 
to go begging, especially in view of the fact 
that they were undertaking only about one- 
third of the work that required to be done. 
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... are designed for the modern 
joundry 


One of the greatest improvements you can introduce 

into your foundry is the STERLING ROLLED STEEL 

MOULDING BOX .. . the result is speed and economy 

all round. Your moulders will put down more moulds 

per day because of the light and easy handling properties 
of these boxes. 


You will be sure of producing accurate castings because 
STERLING BOXES maintain their accuracy permanently. 


Sterling Boxes—Save their cost in a few months, and are 


obviously a sound investment for any foundry. 
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RAW MATERIALS—PRICE LIST 
(Wednesday, June 19, 1935) 


JUNE 20, 1935 


Ji 
COPPER Ferro-moly bdenum— PIG-IRON PHOSPHOR BRONZE 
70/75% carbon-free 4/6 lb. Mo. Per Ib. basis, 
Standard cash 30 2 6 Detendiiadiate N.E. Coast (d d Tees-side area) . Strip 10d 
Three months 30 10 0 23/25% carbon-free 9d. Ib. Foundry No. 1 70/- Sheet to 10 w & 11k, 
Electrolytic 33.10 0 Ferro-phosphorus, 20/25% .. £15 15 0 Foundry .. 67/6 Wire Lid, 
Tough 68 Ferro-tungsten— ” Rods Ji 
Best selected 32 10 0 80/85% 3/- lb. , &t Glasgow Tubes 1344, | 
Sheets 62 0 0 Tungste metal pow der— Foundry No. 4 66/6 Castings .. 
ire bars . 4 erro-chrome— 7o Phos. cop. above B.S. 
Ingot bars .. 34 0 0 2/4% car. 33 10 0 Hematite M/Nos. .. 68/6 15% phos. cop. £35 above B.S. : 
H.C. wire rods «a 37 10 0 4, 6% car. 2115 0O - Phosphor tin (5%) £30 above 
Off. av. cash, May 33 7 813 6/8% car. 21 0 0 N.W. Coast— price of English ingots. 
15 car. 21 0 0 Hem. M/Nos. d/d Glas. 72/6 C. CuirForp & Son, 
0-5 nt., May 4 iT erro-chrome— » d/dBirm. .. 84/6 
Do., Electro, May 37 (0 835 Max. 2% car. 34 0 0 Malleable iron d/d Birm. 115/- NICKEL SILVER, i lb 
Do., BS., May 36 Max. 1% 36 5 0 Ingots for raising 7d. to 1 1 
Do., wire bars, May 37 6 9.9, Max. 0.70% car. .. 37 5 0 Midlands (d/d Birmingham dist.)— Ralied.. : ; , 
Solid drawn tubes .. 10d. 70%, carbon-free .. 93d. lb. Staffs No. 4 f 67 Sin ebhe l/l tol? | 
Brazed tubes 10d. Nickel—99.5/100% .. £200 to £205 ~~ cal 
Wire 64d.‘ F” nickel shot £184 0 0 » No. 3 fdry. .. 71/- To 12 in. wide .. 1/1}tol/7 Pi 
F Rs of = a Northants forge 63/6 To 15 in. wide eo 1/14 to 1/74 
BRASS »  fdry. No.3 67/6 To 18 in. wide .. 1/2 to 1/8 
ic chromium— pa fdry. No. 1 70/6 To 2l in wide 24 to 1/8 
Solid drawn tubes 96/98% 2/6 Derbyshire forge 67, To 25 in. wide to 1) 
76/80% (net)— 6 6 fdry. No. 3 71 /- Ingots for spoons and forks 7d. re 1/34 Cs 
awn é = fdry. No. 1 74/- Ingots rolled to spoon size 10d. to 1/6} Ce 
Rods, extd. or rlld. 80% pac £11 0 to 0 Wire roend— St 
Sheets to 10 w. 74d. 76/80% expor nom.) 5 0 ? 
Rolled metal 4 71d. 94/96% carbon-free 1/3 lb. Foundry No. 1, f.o.t. 72/6 ; : 
Yellow metal rods ihe. Per ton unless otherwise stated. ” No. 3, f.o.t. 70/- 
Ba. HIGH-SPEED TOOL STEEL Sheffield (d/d district) — Phy y 
TIN Finished bars, 14% tungsten 2s. Od. ; 
Finished bars, 18% ¢ t 9s, 9d Derby forge : 64/6 Dols, | 
Standard cash 229 10 0 40 ungs ° fdry. No. 3. 68/6 No. 2 foundry, Phila. 20.31 
217 5 0 b. net, d/d buyers’ works. Lincs forge 64/6 2 foundry, Valley . 18.50 
9° 2 f d Bi . 5 
English 229 15 0 Rounds and 3 in. fdry. No.3 .. 68/6 Vall 
Bars. . and over 4d. Ib E.C, hematite Bessem 
Straits (nom. 8 ne W.C. hematite 83/6 Ca 
quares, under Malleable, V 
(nom.) . 4 im. to 4 in. 3d. Ib. 
) 236 10 0 Do., under } in. to in. 1/- lb. Lancashire (d/d eq. Man.)— Ferro-mang. 80%, seaboard 85.00 
May 297 16 62, Flats, x din. to under Derby fdry. No. 3 74/-  O.-h. rails, at mill 36.37} B 
lin. xX fin... .. 3d. lb. Staffs fdry. No.3 .. 74/- 27 
Do., 3 mths., Ma 221 3 Billets .. 27.00 Cs 
y Do., under $ in. xX fin. .. 1/-Ib. Northants fdry. No. 3 72/6 § 9 
Do., Sttlmt., May 227 17 Bevels of approved sizes Cleveland fdry. No. 3 74/ Wie 
Te = ire rods .00 
SPELTER and sections... 6d. Ib. Dalzell, No. 3 (special) 102/6 to 105/- Cents. 
Bars cut to length, 10% extra. No. 3 82/- Iron bars, Chicago 1.80 
Clyde, No. 3 82/— Steel bars 1.80 
Remelted 14 0 0 SCRAP Monkland, No.3 .. 82/— Tank plates 1.80 
Hard ll 5 4 
Summerlee, No. 3 82/- Beams, ete. 1.80 
Electro 99. 9 1515 0 South Wales— & Eglinton, No. 3 82/- Skel 
English 14 12 6 Heavy steel 215 Oto216 0 elp, grooved steel 
ng = eavy stee « lo Os 10 Gartsherrie, No. 3 82/— Steel hoops ‘ 2.10 
India 1215 0 Bundled shrngs. .. .. 2 7 6 Shotts, No. 3 2/- Sheets, black, No. 24 2.40 
ene May 14.12 2} cast iron 210 0 to 2 12 Wire nails 2.00 
Aver. spot, May 1410 8, Good machinery 212 6 to2 15 FINISHED IRON AND STEEL Barbet vi a 2.0 
Soft foreign ppt. 13.11 3 Heavy steel 212 6 - COKE (at an 
Empire (nom.) 1413 9 Steel turnings 115 0 [ron fed. £ “ae d. Welsh foundry .. 25/—- to 30/- 
English ; 1510 0 Cast-iron borings .. 15 0 Bars (cr.) : 912 6to9 15 0 » furnace 19/- to 20/- 
Off. average, May 13.18 0; Heavy cast iron 212 6 Nut and boltiron7 10 0 to 8 0 0 Durham foundry 19/— to 22/- 
Average spot, May 13.17 213 Heavy machinery .. 215 0 Hoops is -10 10 Oand up. furnace 16/6 to 17/9 
i Mz bars (Staffs) f.0.t. 12 0 0 Scotland, foundry ae 28/- 
ALUMINIUM Midlands— Gas strip 10 10 0 and up. » furnace 25)- 
£100 to £105 Licht cast-iron Bolts and nuts, } in. x 4 in. 
Ll to ‘scrap 27 14 2 6and up. TINPLATES 
Sheet and foil 1/2 to 2/9 Ib. Heavy wrought Steel— cokes 20% 14 per box 48/2 to 19/2 
iron 217 6 Plates, ship, ete. 8 15 Oto8 17 6 » 28x20 36/4 to 38/4 
ZING SHEETS, &c. Steel turnings Boiler pits. 9 5 Oto9 7 6 20x10 26/- 
Zinc sheets, English 22 5 0 Chequer plts. 10 7 6 » 183x ,, 18,9 
Do., V.M. ex-whse. 23 10 Scotland— Angles = 8 7 6 CW 20x14, 15/3 to 15/6 
inary cas iz 6 oists 20 x 10 23/- to 23/3 
ANTIMONY Engineers’ turnings 119 6 Rounds squares, 3 in. ,, 15/6 to 15/9 
English 160 Oto 77 0 0 Cast-iron borings 117 6tol 19 O to Spin. .. 976 
piling 2 — 3 in. to in. SWEDISH CHARCOAL IRON & STEEL 
25 5 eavy machinery (Untested) 812 Pig-iron £6 0 Oto £7 0 0 
Crude, c.i.f.. Flats—8 in. wide and over 812 6  Bars-hammered, 
: QUICKSILVER London—Merchants’ buying prices, », under 8 in. and over5in. 817 6 basis .. £16 0 0O to £16 10 0 
5 0 delivered yard. Rails, heavy 8 5 Oto 810 Bars and nail- 
Quicksilver 11 5 Otol 15 0 Copper (clean) 27 0 0 Fishplates .. 12 5 Otol210 0 rods, rolled, 
Brass Is 0 0 Hoops (Staffs) or >.7 2 basis £15 15 0 to £16 0 0 
Ph ge Lead (less usual draft) 1210 0 Black sheets, 24g. (4-t. lots) 10 10 0 Blooms £10 0 0 to £12 0 0 
Tealead .. 0 Galv.cor.shts. ( , ) 138 0 O  Kegsteel £30 0 to £31 0 0 
Ferro-silicon— Zine . Galv. flatshts. ( ) 1310 Faggotsteel £18 0 to £23 0 0 
25% 817 6 New aluminium cuttings. . 66 0 0 Galv. fencing wire, 8g. plain 14 10 0 Bars and rods 
45/50% 1215 0 Braziery copper 23 0 8 Billets, soft 5 10 Oand up. dead soft, st’] £10 0 O to £12 0 
75% Gunmetal :. 2 © Billets, hard 617 6to 7 2 6 All per English ton, f.o.b. Gothenburg 
Ferro- vanadium— Hollow pewter... 155 0 0 Sheet bars .. 5 5 Oto 510 O [Subject to an exchange basis of 
35/50% .. 12/8 lb. Va. Shaped black pewter 110 0 0 Tin bars... 5 5 Oto 510 0 Kr. 18.16 to £1.] 
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DAILY FLUCTUATIONS Standard Tin (cash) Spelter (ordinary) Zine Sheets (English) 
Standard Copper (cash) £ os. d. & 4 & 
a. June 13° .. 226 5 ine. 40/- June 13 13 16 3 dec. 3/9 June 13 22 15 ine. 2/6 
June 13 » 4 .. 22615 0 ,, 10/- » 13 16 3 No change 2210 Odec. 
$1 12 6 ine. 3/9 » 17 00 ,, 5/- 17 13.15 dec. 1/3 » 22 10 0 No change 
17 31 2 Gdec.  10/- 18 .. 22810 0 ,, 30/- 7/6 22 5 0 dee. 5/- 
18 30 3 9 189 19 22910 0 20- 19 13 3 9 39 19 22 5 ONo change 
19 30 2 6 13 
Electrolytic Copper Tin (English ingots) Spelter (Electro, 99.9 per cent.) Lead (English) 
June 13 10 dec. 15/- June .. 22615 ine. 40 June 13 16 7 6 dec. 2/6 June 13 16 0 0 change 
» 14 .. 3415 inc. 5/- » §/- 16 7 6 change 1600, 
» «« 34 O dec. 15/- a 5/- « 16 6 3 dec. 1/3 15 15 dec 5/- 
18 33 10 ,, 10/- » « 30/- » 1518 9 7/6 1510 0 ,, 5 
19 33 10 No change 19 .. 220915 20/- 19 615 0 39 19 15 10 0 No change 
imports and Exports of Pig-Iron, Iron and Steel Castings, etc., in May and the five months, 1935, compared with a year ago. 
| May. Five months. May. Five months. 
| 1934. | 1935. 1934. 1935. 1934. 1935. 1934. 1935. 
Tons Tons. Tons. Tons. £ £ £ £ 
Imports. 
Pig-iron—from British India .. 14,972 5,389 47,486 32,623 40,978 17,575 130,010 96,828 
Pa Foreign Countries 374 1,008 5,788 5,549 2,504 5,897 33,957 32,621 
Total 15,346 6,397 53,274 38,172 43,482 23,472 163,967 129,449 
Castings and forgings 538 250 1,568 1,333 14,301 6,186 38,992 34,477 
Cast pipes and fittings 93 33 570 298 4,633 1,765 31,148 13,027 
Stoves, grates, etc. 71 94 343 448 6,817 8,871 33,703 41,181 
Baths .. : 689 647 3,420 2,715 17,140 17,558 81,886 74,193 
Hollow-ware, all kinds 212 206 1,018 1,024 12,494 17,348 56,736 70,175 
Exports. 
Pig-iron, forge .. ‘ a 100 72 462 654 | 385 374 1,875 2,838 
om foundry 6,409 9,665 28,895 38,785 22,380 35,685 97,718 135,618 
* acid 4,540 6,926 20,141 23,255 14,270 23,070 63,617 75,136 
* basic .. 113 27 778 231 377 123 2,523 727 
Total . 11,162 16,690 50,276 62,925 37,412 59,252 165,733 214,319 
Castings and forgings .. 364 272 2,083 1,694 13,583 11,389 77,464 64,593 
Cast pipes and fittings, up to 6 in. diameter | 6,163 4,327 25,617 22,030 68,418 0,637 283,905 246,034 
“i over 6 in. * 2,446 3,251 17,107 16,075 20,550 25,169 128,270 124,254 
Stoves, grates, etc. 682 890 3,488 3,458 32,424 39,446 165,584 169,172 
Sanitary cisterns 261 242 1,201 1,265 7,806 7,218 35,080 35,769 
Bedsteads, inc. tubes therefor. . 443 429 2,185 1,875 14,394 13,078 72,014 67,327 
Cast hollow-ware =e 229 304 1,368 1,618 10,496 11,730 52,827 62,396 


JACKS COMPANY, 


INCHESTER HOUSE, 


OLD BROAD ST., LONDON, E.C.2. 


CENTRAL CHAMBERS, 


PIG 


All grades FOUNDRY, HEMATITE, BASIC, 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


13, RUMFORD STREET, LIVERPOOL. 


93, HOPE ST., GLASGOW, C.2. 


IRON 


ZETLAND ROAD, 
MIDDLESBROUGH. | 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


SPECIALS, &c. 
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FOUNDRY TRADE JOURNAL 


Notice 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should ac pany instructions.) 


SITUATIONS VACANT AND WANTED 


VOUNDRY FOREMAN, practical man, 
seeks change. Capable of taking entire 
charge, but no objection as working foreman it 
near London or district. General engineering. 
jobbing and machine moulding; grey iron 01 
non-ferrous. Splendid opportunity for small 
firm requiring live man with full and first-class 
experience.—Box 290, Offices of THE Focnpry 
Trape JouRNAL, 49, Wellington Street. Strand. 
London, W.C.2. 


VOUNDRY MANAGER or Foreman seeks 
position with progressive firm; 14 years’ 
experience general engineering castings, quantity 
production; good organiser; disciplinarian.— 
Box 266, Offices of THe Founpry TRADE 
JourNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


RONFOUNDRY Foreman working in Lanca- 
shire town seeks position with progressive 
firm; 386 years’ experience in modern foundry 
practice.—Box 248, Offices of THe Founpry 
TRADE JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


RREPRESENTATIVE wanted for Pattern 

making Compound for Foundries. 
London, North-East Coast and Scotland.— 
Apply Box 288, Offices of THe Founpry TRapDE 
JourRnaL, 49, Wellington Street. Strand. 
London, W.C.2. 


WANTED. Foreman Moulder. Brass 

foundry, Cardiff area.—Box 292. Offices 
of THe Founpry Trape JouRNAL, 49, Welling- 
ton Street, Strand, London, W.C.2. 


WANTED for Steelfoundry in Midlands, 

Foreman Fettler, used to pneumatic 
hammers high-duty grinding. Apply 
stating age, particulars of experience and salary 
required, to Box 286, Offices of THE FounprRy 
TRADE JouRNAL, 49, Wellington Street, Strand. 
London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry Trape JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


OUNDRY MANAGER desires change. 

First-class experience with well-known 

firms, marine, chemical and general engineering. 
also light castings. (262) 


FrouNDRY MANAGER requires position, 

preferably in the Midlands. Long ex- 
perience in control of iron and brass foundries 
patternshops_ with well-known firms. 
Highly recommended. (263) 


OULDER, age 33, in small foundry, desires 

similar position in large foundry centre, 

Midlands or London areas preferred. Com- 
petent workman, technical knowledge. (264) 


BUSINESS FOR SALE 


MACHINERY—Continued 


FCR SALE BY PRIVATE TREATY. 
IRON FOUNDRY AND ENGINEERING 
WORKS. 

NULLY EQUIPPED. Iron Castings to 

i2 cwts.. also Non-ferrous Castings. Cus- 
tomers inclide Water. Gas Electricity 
Supply Companies and Municipal Authorities, 
etc. At present working. Low price for quick 
sale.—Particulars of ButrcHer & Co., 


63-64, Chancery Lane, London, W.C.2. 


AND-MIXER PAN, 17 in. by 17 in. by 

13 in. (Jackman); also FOUNDRY PAN, 

4 ft. dia. under-driven (Jackman). Perfect.— 
Urqunart, 58, Defoe Road. London. S.W.17. 


PUBLICATION 


YLAND’S DIRECTORY of the Coal, Iron, 

Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. <A new edition will 
be going to press soon. Write now for full 
particulars and advertisement rates.—INDvUs 
TRIAL NEWSPAPERS. Limirep, 49, Wellington 
Street. Strand, London, W.C.2. 


MACHINERY 
\ JANTED. Patternmakers. Bench and Vice. 
Also sandpapering dise machine.— 


ALEXANDRA Founpry. Cardiff. 


“OR SALE. Two very fine Cupolas, each 
7 ft. dia. by 40 ft. high, capacity 10 tons 
each per hr., complete with staging, motors, 


blowers, etc. One small ditto, 3 ft. dia. by 
16 ft. high, capacity 2 tons per hr., complete. 
Full particulars and prices on application to 
GEORGE COHEN, Sons & Co., Lrp., 600. 
Commercial Road. London, E.14. 


EW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
eapacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


MORGAN TILTING FURNACES for sale ; 
- sizes 400, 600 and 800 lbs. capacity; 
several stock, oil-fired. also  coke-fired. 
Please state requirements. Cheap prices; imme- 
diate delivery; relined ready for use.—ALEx. 
HamMonD, 14, Australia Road, Slough. 


SANDBLAST PLANTS 


Room Plants, sizes 12 ft. x 12 ft., 12 ft. x 
9 ft. and 6 ft. x 6 ft., made up in cast-iron 
sections. 

Barrel Plants, 30 in. dia. x 36 in. long and 
30 in. dia. x 18 in. long rotary barrels. 

Cabinet Plants, in sizes 4 ft. x 4 ft. x 4 ft., 
36-in. dia. and 30-in. dia. operators’ cabinets. 

Most of the above by Tilghman and complete 
with Air Compressors. 


HAND MOULDING 
MACHINES 


By Adaptable, Pridmore, Darling & Sellars, 
etc.; Squeezers by Utard (unused), Samuelson 
and Britannia, also Farwell Universal Type. 

Ladles, Grinding Machines, Exhaust Fans, 
Blowers, Air Compressors and 500 Electric 
Motors and Dynamos. 


S.C. BILSBY, A.M.1.C.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 


No. 2 ‘‘Lumsden” Oscillating TOOL 
GRINDER. with dust fan: 14” dia. wheel: 
15” str.; 10” dia. pulleys at 600 revs. 

4-cwt.  belt-driven POWER HAMMER 
(Green Batley), 6” str.; 93” between slides; 
18” dia. pulleys; baseplate 4” 7” x 4’ 3”. 

Three LANCS. BOILERS, 30’ x 8’; 140 Ibs. 
W.p. 

Nearly new high-class STEAM TRACTOR 
VERT. BOILER, about 5’ 6” high x 2’ 103” 
dia. ; 250 lbs. w.p. 

Write for ‘‘ Albion’’ Oatalogue. 
“Grams: “‘ Forward.”” ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


*Phone: 287 SLOUGH 


MOULDING MACHINES 


18-42 NICHOLLS jolt squeezer (as new). 

405 OSBORN jolt rollover. 

18” x 36” TABOR rollover shockless (portable). 
40” x 30” TABOR rollover shockless. 

TWO BRITANNIA No. 1 jolters. 


SANDBLAST PLANTS 


8’ x8’ x8’ Tilghman room plant with Tilghman 
compressor and all equipment, practically new 
plant throughout. 

12’ x 9’ Tilghman sandblast room, built of cast 
iron plates, complete with 400 cu. ft. Tilghman air 
compressor and all accessories. © FINE PLANT. 
T.B. 4 Tilghman sandblast barrel plant, complete. 
Size of barrel 60” x 40”. 

T.B. 1 Tilghman sandblast barrel 30” x 20”. 


BUY FROM ME AND SAVE MONEY! 


Avex. HAMMOND, sechiner» 
14, AUSTRALIA ROAD, SLOUGH 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 


We Supply Re-Conditioned & New 


SAND BLAST PLANTS 


AND 


AIR COMPRESSORS. 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: ‘“‘SANDBLAST, B’HAM.” 


R. J. RICHARDSON & SONS, Ltd., 


Commercial Street, Birmingham. 


SELECT YOUR MACHINE 
FROM THE LARGEST stock 
OF HIGH CLASS SECONDHAND 
MOULDING MACHINES 
IN THE WORLD 
Practical Advice Free 
156, STRAND, LONDON, W.C.2. 


THE COLEMAN FOUNDRY EQUIPMENT CO., LTD., 
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